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(57)Abstract: 

PURPOSE: To obtain thermoplastic polymer microparticles for jet inks being excellent, in solvent resistance, 
flexibility and deflection, not causing the plugging of an ink jet nozzle and giving excellent printed coating films and 
to obtain an ink containing the same and used for ink jets. 

CONSTITUTION: This thermoplastic polymer microparticles for jet inks containing a colorant within each particle, 


having a mean particle diameter of 5-700nm. a max. particle diameter of I.OOO^m or below, a particle diameter 
distribution corresponding to a Weibull probability distribution in which the shape parameter m is 1.3 or above, 
having film-forming properties at room temperature and giving a film insoluble, in an organic solvent and a jet ink 
consisting essentially of these microparticles are provided. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. *^*^ shows the word which can not be translated. 
d.In the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] The thermoplastic polymer particle for jet ink which color material is connoted, and shape parameter m 
value when 5-700nm and the maximum particle diameter apply lOOOnm or less and particle size distribution apply 
[ mean particle diameter ] the Weibull probability distribution has a coat plasticity at a room temperature or more by 
1.3, and is characterized by the coat being insoluble to an organic solvent 

[Claim 2] The thermoplastic polymer particle for jet ink according to claim 1 characterized by an organic solvent 
being an acetone. 

[Claim 3] a thermoplastic polymer particle — a line — the thermoplastic polymer particle for jet ink according to 

claim 1 or 2 characterized by being the urethane system particle which consists of urethane polymer. 

[Claini 4] The thermoplastic polymer particle for jet ink according to claim 3 characterized by being the' urethane 

system particle which has the radical in which a polymer particle can form an ion pair. 

[Claim 5] The diol (A) which has the radical in which an urethane system particle can form an ion pair, and 

diisocyanate (B) and the thermoplastic polymer particle for jet ink according to claim 3 or 4 characterized by 

obtaining diamine (C) as a reaction component if needed. 

[Claim 6] a line — the thermoplastic polymer particle for jet ink according to claim 5 characterized by the number 
average molecular weight of urethane polymer being 5.000-100,000,* • > 

[Claim 7] The thermoplastic polymer particle for jet ink according to claim 6 characterized by an urethane system 
particle having polyurethane polyurea structure. . ' ? ^ . . ^^ ■ ■ 

[Claim 8] The thermoplastic polymer particle for jet ink according to claim 7: characterized by being what has a • 
carboxyl group..in the molecule of the diol (A) which has the radical in which an urethane system particle can form 
an ion pair. 

[Claim 9] The thermoplastic polymer particle for jet ink according to claim 8 characterized by the carboxyl group in 
a molecule being the salt neutralized by the base. 

[Claim 10] Jet ink which consists of claim 1 including the thermoplastic polymer particle for ink jets given [ any / 
one ] in nine as an indispensable component. 


[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the jet ink ink which grows into the thermoplastic polymer particle 
for Jet ink, and the manufacture approach and a list including this polymer particle for jet ink as an indispensable 

component. 

[0002] The mean particle diameter to which the polymer particle for jet ink of this invention changes from liner 
polymer is 5-700nm« and it is the thermoplastic polymer particle to which the maximum particle diameter connoted 
the color material which is lOOOnm or less, and the m value of a shape parameter when particle size distribution 

apply the Weibull probability distribution further has 1.3 or more configurations. 

[0003] The ink in which the thermoplastic polymer particle for jet ink of this invention is stable to dispersion media, 
such as water, has a coat plasticity in a room temperature, moreover forms the insoluble film to an acetone, and 
changes including the thermoplastic polymer particle of this invention gives ink excellent in the optimal solvent 
resistance for an ink jet recording method. .i . 

[0004] 

[Description of the Prior Art] Since an ink jet recording method does not have the futility of ink and a regular paper 
can be used for a form, it Is economical, high-definition printing with easy colbrization is obtained, and it has many 
advantages — there is also little noise at the time of printing. 

[0005] However, since the water color Ink to which the ink used for an Inkjet recording method makes water soluble 
resin a subject fundamentally was used, it had a practical fault — by water or sweat, the conventional printed 
matter produces a blot, and the printing section tends to become indistinct and it is inferior to abrasiveness and 
endurance in it further. 

[0006] Moreover, ink each component, such as resin used for conventional jet ink and a coloring agent, was what 
does not react mutually, hardens by the printed side only with evaporation of a solvent, and forms a printing coat. 
For this reason, generally, the printing coat formed in conventional jet ink had bad solvent resistance,- and had the 
fault that it could not be used for the printed matter which needs the surface treatment which uses some solvents, 
such as solvent cleaning, after printing. 

[0007] Many attempts are already made as an approach of improving these faults. For example, in JP,6-116523A 
the heat-curing mold jet printing ink containing aminoplast resin and a glycerol Is proposed, however, these ink 
needs use of an organic solvent, and the heat-treatment after printing — etc. — it was not what a problem remains 
and can conquer the trouble from the former. 

[0008] Moreover, the various reports following until now are made about the polymer particle for jet ink. For 
example, the method of dissolving a polymer constituent and an organic oil color into a water-insoluble nature 
organic solvent, and obtaining the polymer particle which mixture which added surface active agent mixture to the 
obtained solution, and was obtained was emulsified, and the solvent was evaporated from this mixture after that, and 
was suspended in the aquoslty phase by It in a JP,62-95366A [0009] b) In JP.58-45272,A. after adding a color and 
dissolving in homogeneity, adding and stirring an organic solvent to a polyurethane latex, a solvent is removed, and 
the method of obtaining hydrophobic color content moisture powder body fluid etc. is indicated. However, these 
were not what only calls It the jet printing ink which only used the thermoplastic polymer particle, and satisfies the 
solvent resistance of a printing coat 

[0010] Moreover, the various reports following until now are made about the manufacture approach of the urethane 
system particle which is a bridge formation mold particle. For example, the method of containing the 4th class 
ammonium, using together with polyfunctional poly isocyanate the polyurethane prepolymer which has the end 
isocyanate radical which has self-dispersibility, distributing and carrying out desolventization in the condition of 
having diluted with the organic solvent, in c JP,3-12563,B, and obtaining an urethane system bridge formation 
particle as a water dispersing element, [0011] d) It distributes to underwater [ which uses together with 
polyfunctional poly Isocyanate the polyurethane prepolymer which has the end isocyanate radical which has self- 
dispersibility like the aforementioned patent in JP,3-128912,A and JP,4-24951 7,A, and contains polyamine ]. and the 
method of obtaining the water dispersing element of an urethane urea bridge formation particle is proposed. 
Furthermore, it is an improved urethane system bridge formation particle, [0012] e) The urethane urea bridge 
formation particle which becomes this Invention persons' Invention and which underwater [ containing polyamine ] is 
made to distribute the polyol which has an ion plasticity, and the poly isocyanate. and Is obtained Is mentioned. 
[0013] in addition, urethane urea bridge formation — a particle — the right of the presumed structure of the above 
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[ result / of research concerning / from the combination presentation at the time of manufacture of a particle, and 
a manufacture procedure, although a name is a ****** thing, this invention person etc. looks it like / presumed 
structure / comparatively recently, and / structural analysis of an urethane particle with a big particle size ] — 
things are proved (Preprints of 5th SPSJ International Polymer Conference. 43 pages). 

[0014] The polyurethane polyurea system bridge formation particle indicated to above-mentioned a-e is desirable 
practically as a polymer particle for Jet ink. however , since each polymer particle obtain by c-e be a bridge 
formation mold polymer particle , although it be excellent in solvent resistance , it be difficult to improve both 
flexibility , pliability , etc. , and in order to discover many such engine pierformance , it will be extremely restrict In 
respect of the design of a presentation of particle itself , or ink etc. , and the fault that the description , 
individualization , etc. in various products could not be coped with **ed . 
[0015] 

[Problem(s) to be Solved by the Invention] The technical problem which this Invention tends to solve is excellent in . 
solvent resistance, and is excellent in flexibility and pliability, does not have the blinding of the nozzle of an ink Jet, 
and is to offer the thermoplastic polymer particle for Jet ink from which the outstanding printing coat is obtained, 
and the ink for ink Jets using il 
[0016] 

[Means for Solving the Problem] this invention persons inquire wholeheartedly, in order to solve the above- 
mentioned technical problem, they find out that the conventional technical problem is solved by using for the ink for 
InkJet record the thermoplastic urethane system particle which is excellent In solvent resistance, and came to 
complete this invention. 

[001 7] That is, this invention is a thermoplastic polymer particle for Jet ink which shape parameter m value when 5- 
700nm and the maximum particle diameter apply TOOOnm or less arid particliei size distribution apply [mean particle-'" 
diameter ] the Weibull probability distribution Is 1.3 or more, and has a coat plasticity at a room temperature by 
connoting color material, and is characterized by the coat being insoluble to an organic solvent 
[0018] that the coat is [ whose thermoplastic polymer particle for jet ink of this invention has a coat plasticity at a 
room temperature ] insoluble to an organic solvent, especially an acetone in detail, especially a thermoplastic 
polymer particle — a line — that it is the urethane system particle which consists of urethane polymer, division, and 
a line — it is characterized by for the number average molecular weight of urethane polymer being 5.000-100,000, 
and being the urethane system particle which has the radical in which this polymer particle can form an ion pair. 
[0019] Especially the thermoplastic polymer particle for Jet ink qf thls invention is obtained considering.diamine (C) 
as a reaction component the diol (A) which has the radical in which an urethane- system particle can form an ion 
pair, and if needed [ diisocyanate (B) and if needed ]. 

[0020] Moreover, the thermoplastic polymer particle for Jet ink of this invention is characterized by for a polymer 
particle being an urethane system particle, and being the salt which has a carboxyl group in the molecule of the diol 
(A) which has the radical in which what has polyurethane polyureia structure, division; and an urethane system 
particle can form an ion pair and by which especially the carboxyl group in a molecule was neutralized, by the base. 
[0021] Furthermore, this invention contains the jet ink which changes including the thermoplastic polymer particle 
for ink jets of these this inventions as an indispensable component. 

[0022] Hereafter, the contents of this invention are explained concretely, in addition — general — jet ink or an ink 
jet — ink — although language is used, this means the ink which each uses for the record by the ink Jet method 
thru/or printing, Japanese — the ink for Inkjet record, or the object for Inkjet printing — ink — although the 
vocabulary etc. Is used — English — an InkJet — ink (Ink Jet Ink) — the example for which the vocabulary is used 
Is seen. In this Invention, these are all called jet ink. 

[0023] Since the record by the ink jet method thru/or printing are methods which jet ink is made to blow off from 
the nozzle which is micropore, and are printed, the blinding of the nozzle by solidification of jet ink serves as a 
serious failure. Jet ink is heated, air bubbles are produced and it is especially easy to produce such blinding by the 
thermal Jet method printed by Jet of the ink extruded with the air bubbles. 

[0024] The thermoplastic polymer particle for Jet Ink of this invention is a heating temperature requirement in record 
by the Inkjet method generally used, and printing, by softening and deforming in the range of practical use. can pass 
a nozzle and can prevent the blinding by such heating. 

[0025] The thermoplasticity said by this invention means what shows a softening degree with heat, and softening 
temperature is mentioned as the concrete physlcochemical property. That is. as a thermoplastic polymer particle for 
jet Ink of this invention. It has preferably 40-250 degrees C of 80-200 degrees C of 80-180-degree C softening 
temperatures still more preferably. 

[0026] Generally the thermoplastic polymer particle of this invention connotes color material, and the semantics of 
the endocyst said here says fundamentally that by which endocyst is carried out in the condition with a color 
material uniform in a particle. Moreover, although a thermoplastic polymer particle insoluble to an organic solvent 
may be a particle resulting from the crystallinity of the polymer particle which constitutes a particle, or the polymer 
presentation which is hard to dissolve, It means the polymer particle which has the non-structure of cross linkage 
with structurally high urethane bond concentration and urea bond concentration preferably, and, generally means an 
acetone as a typical organic solvent in that case from the engine performance for which jet ink is asked. 
[0027] However, the organic solvent used for jet ink is changed depending on the need, and can mention 
concomitant use of an acetone and a butanol, or a methyl ethyl ketone as the example. The coat riped [ the criteria 
judged to be insoluble to organic solvents said here, such as an acetone, apply the particle of this invention at a 
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room temperature, dries, and ] and obtained is immersed into this organic solvent in the bottom of a room 
temperature one whole day and night, and insoluble matter says preferably what is 70% or more still more preferably 
60% or more 50% or more. 

[0028] Since the polymer particle for jet ink of this invention is that by which jet ink passes the detailed nozzle of 
an ink jet, and is used for record, the grain size of this polymer particle needs strict management, and 5-700nm and 
the maximum grain size of the mean particle diameter of the thermoplastic polymer particle for jet ink of this 
invention are as follows [ lOOOnm (1 micro) ]. 

[0029] While strict management is called for about the value and particle size distribution of mean particle diameter 
and a maximum grain size for these manufactures and a special grain-size setup of a particle and management are 
needed if needed, management criteria are set as arbitration, it is spherical, and it is important that the particle to 
which grain size was equal can be manufactured. 

[0030] The polymer particle in this invention is almost spherical fr'om the process, and particle size is also usually 
asked for a ball to it as the shape of a basic form. Since particle size usually consists of particles of uneven a large 
number, such a particle needs to express the configuration according to mean particle diameter and particle size 
distribution. 

[0031] this invention persons have already established the approach of carrying out numeric representation of the 
particle size distribution of a particle in the m value of the shape parameter of the Weibull probability distribution 
which is the field of reliability engineering and is widely used from the former as optimal approach about numerical 
management of grain size (macromolecule collected works. Vol.50 volume, No. 1993 [ 5 or ]). 

[0032] Although mean particle diameter generally has an individual number average, a die-length average, an area 
average, and a volume average, the mean particle diameter as used in the field of this invention is a volume average 

usually u^ed. Moreover, Weibull distribution;- it is expressed with the followinls formula -1. - - --- ■ — • • - - 

F(t) =1-exp[- (t/eta m] (formula 1)) 

(For F (t). a Weibull-distribution function and t are [ a scale parameter and m of particle size and eta ] configuration 
population parameters among a formula.) 

[0033] In addition, the m value which expresses particle size distribution in the Weibull probability distribution shows 
that grain size has gathered, i.e., he is Sharp of particle size distribution; so that it is expensive. Of course, since all 
particle size distributions cannot be completely expressed by Weibull distribution, the value approximated to the 
maximum is used. « . , 

[0034] As for the grain size of the thermoplastic polymer particle of this .invention,- it is .[ .1.3 or more ] desirably. . • 
desirable 1.5 and for 1.8 or more grain size to gather still more desirably in m value. As.already described, the 
thermoplastic thing of the thermoplastic polymer particle of this invention which has a coat plasticity at a room 
temperature, and has a urethane bond and an urea bond if it is still more desirable and insoluble to and 
the thermoplastic particle of the urethane system which was excellent in durable solvent nature is desirable and is 
in an urethane system thermoplasticity particle further from the field of the engine -performance for which jet ink is 
asked is especially desirable. - 

[0035] About the manufacture approach of the urethane system particle which has the'above-mentioned mean . 
particle diameter, as mentioned above, various reports are made. ' : , . 

[0036] in addition, an urethane urea — a particle — the right of the presumed structure of the above [ result / of 
research concerning / from the combination presentation at the time of nruinufacture of a particle, and a 
manufacture procedure, although a name is a ^sle^sMc* thing, this invention person etc. looks it like / presumed 
structure / comparatively recently, and / structural analysis of an urethane particle with a big particle size ] — 
things are proved (Preprints of 5th SPSJInternational Polymer Conference. 43 pages). 

[0037] In the JIETO ink of this invention, mean particle diameter is [ 10-500nm and the maximum particle diameter] 
lOOOnm or less, and particle size distribution are 1.3 or more in the m value of the Weibull probability distribution, 
and especially a desirable urethane system thermoplasticity particle is an insoluble thermoplastic polymer particle to 
an organic solvent, and is an urethane system thermoplasticity particle desirably. 

[0038] The suitable thing of this particle is a thermoplastic particle which connotes the did (A) which can form an 
ion pair, and diisocyanate (B) and the color material which reacts as an indispensable component and is obtained in 
diamine (C). In addition, an urethane system thermoplasticity particle is usually obtained as a water dispersing 
element in that case. 

[0039] In the jet ink of this invention, especially a desirable urethane system thermoplasticity particle has a 
urethane bond and structurally high urea bond concentration. By specifically controlling the equivalent of 
diisocyanate in the polymer design in a particle to total of the equivalent of the hydroxyl group of the diol which has 
an ion plasticity, and the amino group in diamine in controlling the equivalent of diisocyanate to the hydroxyl group 
of the diol which has an ion plasticity, or the polymer design in a particle, easily, it is stabilized and the thermoplastic 
polymer particle for jet ink of this invention can be obtained. 

[0040] The diol (A) which has the radical which is used for this invention, and which can form an ion pair is diol 
which has diisocyanate and reactivity and which has the number average molecular weight 300-10,000 having a 
hydroxyl group further while it forms ion under existence of the radical which can serve as a counter ion and gives a 
hydrophilic property. 

[0041] For example, it is the diol which has a carboxyl group in a molecule and can form a salt by neutralizing this 
carboxyl group by bases, such as an amine and ammonia, and which has number average molecular weight 300- 
10,000, and a carboxyl group, a sulfonic group, a phosphoric ester radical, or the third class amino group is 
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mentioned as a radical which can form ion. 

[0042] the inside of this — it is — the balance in respect of the various engine performance of a particle — taking 
— easy — actuation — although it is easy and desirable, it can be referred to as one. and a carboxyl group can be 
mentioned. That is, the polyol which has a carboxyl group generates an ion pair easily by neutralizing and forming 4 
class by bases, such as an amine. The polyol containing a carboxyl group can usually be easily manufactured by the 
welhknown approach, among those — if a typical thing is illustrated especially — for example [0043] The 
polyurethane did which has a carboxyl group, acrylic diol. polyester diol, lactone denaturation polyester diol. 
polyester amide diol, alkyd diol, rosin denaturation alkyd diol, phenol resin denaturation rosin ester, polyether diol, 
the poly thioether diol, polycarbonate diol, polyacetal diol, polyolefine diol, epoxy denaturation diol, silicon diol, or 
fluorine diol is mentioned. 

[0044] As diol (A) which has an ion plasticity, the diol which has an amino group can also be used with a natural 
thing instead of the carboxyl group. of the various above-mentioned diols. 

[0045] It is as follows when the explanation about the raw material, a process, etc. is written in addition about the 
typical diol of thing some of the diol (A) which has the radical which can form the above-mentioned ion pair, 
a) Polyurethane diol is the alcohols of two organic functions, such as ethylene glycol, 1,3-propanediol, 1,4- 
butanediol, 1,3-butanediol, 1,5~pentanediol, neopentyl glycol. 1,6-hexanediol, 1, 4-screw (hydroxymethyl) 
cyclohexane. bisphenol A. hydrogenation bisphenol A, and hydroxy pivalyl hydroxy pivalate. [0046] The diol which has 
the carboxyl group which at least one or more sorts of polyether diols, such as a polypropylene glycol, PORIRURO 
pyrene triol, and a polytetramethylene glycol, and/or the various diols which were mentioned above, at least one or 
more sorts of the diisocyanate compounds (monomer) which back-**, and those diisocyanate that are compound- 
ized guided, and the diols containing carboxyl groups, such as dimethylol propionic acid, are made to react, and is 

obtained can be mentioned* as the-example'r- ' ' " - — .. '„...^..>r 

[0047] b) Hydroxyhgroup content acrylic monomers, such as acrylic diol. for example, beta-hydroxyethyl 
methacrylate. beta-hydroxypropyl methacrylate. beta-hydro xyethy I acrylate. and beta-hydroxypropyl acrylate. 
carboxyl group content monomers, such as methacrylic acid and an itaconic acid, other acrylic monomers in which 
these and copolymerization are still more possible, [0048] For example, acrylic diol is mentioned for the acrylic 
polymer which has in a molecule the hydroxyl group made to copolymerize and carboxyl groups, such as dibutyi 
, maleate, styrene, etc.. such as a methyl metaa cry late, butyl methacrylate, 2-ethyl HEKICHIRU.methacrylate^ and 
ethyl acrylate. as the example. In addition, the above-mentioned carboxylic-acid radical content acrylic polyol can 
obtain easily what has the hy^droxyl -group of arbitration in 1 molecule by the design. , ... : ' . . ^ 

[0049] c) Polyester diol should just be polyester diol which is obtained by the copolycondensation of the one or • 
more sorts and multiple- valued carboxylic acids of the **** various polyhydric alcohol of upper ** and which made 
the carboxyl group remain in a molecule. As the multiple-valued carboxylic acid said here being typical, the following 
are mentioned as the example. 

[0050] That is, they are an adipic acid,-a sebacic acid, an azelaic acid, a phthalic acid, a tetrahydrophtal acid; 
hexahydrophthalic acid, a maleic acid, a fumaric acid, a SHITORAKO acid, an itaconic acid. 1 and 2. 5-hexa 
tricarboxylic acid. 1. 4-cyclohexane dicarboxylic acid, 1,2.4-benzenetricarboxyIic-acid, 1 and 2. 5-benzene r 
tricarboxylic acid. 1 and 2. 4-cyclohexane tricarboxylic acid or 2 and 5, 7-naphthalene tricarboxylic acid, etc; 
[0051] d) Lactone denaturation polyester diols are the formal lactone system polyester diols which it is eaisily 
obtained [ kinds ] using the polyester diol indicated to Above a as the example by the various lactone and ring 
opening polymerization like epsilon-caprolactone, delta-valerolactone. or a 3-methyl-delta-valerolactone, for 
example, and made the carboxyl group remain in a molecule. 

[0052] e) polyester amide diol — amino alcohol, for example, ethanolamine. — supra — the thing which made the 
carboxyl group remain is mentioned as the example into the molecule obtained by carrying out copolycondensation 
as one of the raw materials of polyester diol the bottom. 

[0053] f) Alkyd diol is the object which can be manufactured easily by changing into some 2 organic-functions 
alcohols used in manufacture of the above and a polyester diol. and using the monoglyceride therefore obtained by 
various kinds of fats and oils and the ester interchange of a glycerol. 

[0054] g) As polyether diol, they are polyether glycols, such as polyoxy ethylene glycol, a polyoxy propylene glycol, 
poiyoxypropylene triol. polyoxy tetramethylene glycol, and a polyoxypropylene oxy^etra methylene glycol copolymer. 
[0055] or supra [ the urethane-ized resultant of at least one or more sorts, such as triol, at least one or more sorts 
of 2 which back-** thru/or the diisocyanate of three or more organic functions, and the diols containing carboxyl 
groups, such as dimethylol propionic acid, and supra ] — it is obtained by at least one or more sorts of polyether 
diols, and the copolycondensation of multiple-valued carboxylic acids the bottom. 

[0056] i) The Pori thioether from which the poly thioether diol is obtained by the condensation reaction of 
thiodiglycol, the polyhydric alcohol of upper **, multiple-valued carboxylic acids, formaldehyde and amino alcohol or 
an amino carboxylic acid, and the diols containing carboxyl groups, such as dimethylol propionic acid, and which 
contains a carboxyl group in a molecule is mentioned as the example. 

[0057] j) The diol which has the carboxyl group obtained when polycarbonate diol makes containing-carboxyl groups, 
such as polyhydric-alcohol [ of upper ** ] and dimethylol propionic acid, diols react with diaryl carbonate, for 
example, diphenyl carbonate, is mentioned as the example. 

[0058] k) The carboxyl group content diol manufactured when polyacetal diol makes containing-carboxyl groups, 
such as glycol, hexandiol or trimethylol propane, and dimethylol propionic acid, diols react with formaldehyde is 
mentioned as the example. 
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[0059] I) By making a maleic acid or an itaconic acid add to the butadiene prepolymer of two organic functions which 
have a hydroxyl group at the end, and an isoprene prepolymer, polyolefine diol mentions the diol which has a 
carboxyl group as the example, and it is made [ diol ] by things into the molecule obtained. 

[0060] m) as epoxy denaturation polyester diol — various kinds of epoxy compounds like the glycidyl ester of the 
bisphenol A mold epoxy compound, a hydrogenation bisphenol A mold epoxy compound, monovalence and/or the 
glycidyl ether of polyhydric alcohol or a monobasic acid, and/or polybasic acid — supra — it is the diol which uses 
one or more sorts together and is obtained at the time of composition of polyester diol the bottom. 
[0061] n) the silicon compound which silicon diol is diol which has siloxy association in a molecule, and has a 
reactant radical — supra — the various silicone diols which are made to react as the one section of the raw 
material of each diol the bottom, and are obtained are mentioned. If only what that has a reactant radical is typical 
as a silicon compound is shown, [0062] As a silicon compound which has a hydroxyl group, it is X-22-160-AS. X- 
22-1 60A. X-22-160B, X-22-160C. etc. SH-3746 (Shin-etsu silicone incorporated company make). SF-8428, SH- 
3771, BY-1 6-036, BY-1 6-027. BY-1 6-038 (Dow Corning Toray Silicone, Inc. make), etc., [0063] As a silicone 
compound which has an amino group, it is X-22-161AS, X-22-161A, X-22-161B, X-22-161-C (Shin-etsu silicone 
incorporated company make), etc. BY-16-828, BY-16-850, BY-16-8417, BY-16-849, BY-16-872 (Dow Corning 
Toray Silicone, Inc. make), etc., [0064] and as a silicone compound which has a glycidyl group X-22-163AS. X-22- 
163A. X-22-163B. X-22-163C (Shin-etsu silicone incorporated company make), SF-8413, SF-8411 (Dow Coming 
Toray Silicone, Inc. make), etc.. As a silicon compound which has a vinyl group, they are X-22-164AS, X-22-164A, 
X-22-164B, X-22-164C (Shin-etsu silicone incorporated company make), etc.. [0065] As a silicone compound which 
has a thiol group, X-22-167AS, X-22-167A, X-22-167B, X-22-167C (Shin-etsu silicone incorporated company 
make), etc. are mentioned. The silicone diol of three or more organic functions is obtained by making the silicone 
compound which has various kinds of reactivity described above at the time of composition of various PORIRU of * 
the three or more functionality of supra react. 

[0066] o) Fluorine diol is diet which has a fluorine atom in a molecule: For example, vinylidene fluoride, 
tetrafluoroethylene, chlorotrifluoroethylene, A hexa full OROPUPO.pyrene, fluoro (par) alkyi ether An alkyi group 
CI -CI 8 Or the fluorine vinyl monomer represented by the becoming perfluoroalkyi trifluoro vinyl ether, (However, 
carbon numbers 1-:18 of an alkyi group) The fluorine diol of the many organic functions which are acquired by 
copolymerizing a hydroxyl-group content vinyl monomer, a carboxyl group content vinyl monomer, and other vinyl 
system monomers in which these and copolymerization are possible and which contain a carboxyl group in a 
molecule is mentioned. - s . ' . . - . .f" ; / , « 

[0067] this invention — setting — the various above-mentioned diolsr(A) — independence — or two or. more sorts 
may be used together, as the number average molecular weight of diol (A) — 300-50.000 — it is preferably suitable 
for the thermoplastic polymer particle of this invention 500-30.000, and that it is 1.000-10,000 still more preferably. 
[0068] Moreover, it dissolves in an organic solvent, and diol (A) is the diluted form and may be used for a reaction, 
the case of acid radicals, such as the radical which can form the ion pair contained in diol (A), for example, a 
carboxyl group etc., it is used in the form of the salt neutralized with tertiary amine, ammonia, etc.. such as 
triethylamine, tripropylamine, and tributylamine, i.e., quarternary ammonium salt, i.e.. an ion pair. 
[0069] Like as an ion plasticity radical, the radical which can form an ion pair can be introduced into diol (A), 

and in the case of the diol which has a carboxyl group, when obtaining the water dispersing element of 15-100. and 
particle about with 20 to 60 [ it is desirable and stable ] with the acid number, it is effective [ a carboxyl group is 
the representation, and / the concentration ]. When the acid number of this polyol (A) is too low. generation of the 
particle of a detailed grain size of this invention is difficult, and when oxidation is too high, it is not desirable in 
respect of engine performance, such as the endurance of a particle. 

[0070] As a general thing as diol (A), although polyester diol, polyurethane diol, a hydroxyl content vinyl copolymer, 
etc. are mentioned, it is not limited to such diols and other diols can also be used if needed. 
[0071] Although that these very thing is well-known can generally be used as isocyanates which constitute 
diisocyanate (B). if only what [ those ] are especially typical also by striking is illustrated on the other hand, [0072] 
The aromatic series G thru/or the tri-isocyanate monomers like tolylene diisocyanate, diphenylmethane -4, 4*- 
diisocyanate, xylylene diisocyanate. naphthalene -1, 5-diisocyanate, p-phenylene diisocyanate. dibenzyl 
diisocyanate. diphenyl ether diisocyanate, m-, p-tetramethyl xylylene diisocyanate, or triphenylmethane 
triisocyanate, and hydrogenation tolylene diisocyanate, [0073] The aliphatic series like the hydrogenation 
diphenylmethane -4, 4'-diisocyanate. 1. 4-tetramethylene di-isocyanate. 1.6-hexamethylene diisocyanate, 
hydrogenation xylylene diisocyanate. cyclohexyl -1. 4-diisocyanate, or isophorone diisocyanate or cycloaliphatic 
diisocyanate monomers are mentioned, this invention — these independent or diisocyanate (B) which consists of 
two or more sorts — independent or two sorts or more — you may use together. 

[0074] Or various kinds of isocyanate prepolymers like the polyisocyanurate mold diisocyanate of two organic 
functions guided from these various diisocyanate monomers, adduct mold diisocyanate, or buret mold diisocyanate 
can be used as diisocyanate (B) of this invention. 

[0075] Furthermore, if wished especially, they will be one or more sorts of the isocyanate monomers of supra 
9|c»ie9|c»|ci(:|e9|(4(*% vaHous kinds. and diisocyanate, supra ****** polyhydric alcohol and polyurethane diol. acrylic diol, and 
polyester diol. [0076] Lactone denaturation polyester diol, polyester amide diol. alkyd PORI oar. polyether diol, 
denaturation polyether diet, the poly thioether diol. polycarbonate diol. polyacetal diol. polyolefine diol, epoxy 
denaturation diol, [0077] These are used by independent use, and also the urethane denaturation diisocyanate 
prepolymers which have the end isocyanate radical which one or more sorts of the various polyhydroxy compounds 
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like silicon diol or .fluorine diol are made to urethane — ization-react, and is obtained may be used, and two or more 
sorts of concomitant use is sufRcient as them. 

[0078] When weatherability. mechanical physical properties, etc. are taken into consideration in selection of 
diisocyanate (B), as a class of raw material isocyanate monomer, an aliphatic series system and/ or an alicyclic 
system are desirable. Furthermore, when the safety on handling and toxicity are taken into consideration, as 
diisocyanate (B), it is desirable to use the above-mentioned isocyanate prepotymer. 

[0079] 100-3,000 — within the limits — desirable — 200-2,000 — further — desirable — 400-1.500 — it is 
. desirable that it is in within the limits. [ from / when the number average molecular weight of diisocyanate (B) 
obtains the thermoplastic particle which was excellent in the engine performance ] 

[0080] The suitable diamine (C) used in this invention will be 1, 2-ethylenediamine, and a screw, if only a typical 
thing is mentioned but especially although it is the diamine, the diamines, or those mixture of well-known common 
use among those. -(3-aminopropyl)- They are amine, hydrazine, and hydrazine-2-ethanol and a screw. -(2- 
methylamino ethyl)- They are monomethylamine, 1, 4-diamino cyclohexane, a 3-amino-1-methylamino propane, and 
N-hydroxyethyl ethylenediamine, [0081] N-methyl-screw -(3-aminopropyl)- An amine, tetra-ethylenediamine, a 
hexamethylenediamine, 1-aminoethyl -1, 2-ethylenediamine, screw - (N and N -aminoethyl) -1, 2-ethylenediamine, 
diethylenetriamine, tetraethylenepentamine, pentaethytenehexamine, a phenylenediamine, tolylenediamine, 
isophorone diamine, [0082] Xylylene diamine, hydrogenation xylylene diamine, 4, 4 - diamine phenylmethane or 
hydrogenation 4 and 4'-diamino diphenylmethane. Or X-22-161-AS, X-22-161A, X-22-161B. X-22-161C (Shin-etsu 
silicone incorporated company make) and silicone system diamines, such as BY-1 6-828, BY-1 6-850, BY-16-8417. 
BY-16-849. and BY-16-872 (Dow Corning Toray Silicone, Inc. make) [0083] Furthermore, although derivatives of a 
diamine monomer, such as fluorine system diamines represented by the compound which added perfluoroalkyi 

comjabunlils. such as perfluoro octyl chloride and perRuoro octy I s'u If o RAIDO, to diamines, such as 

diethylenetriamine, etc. are mentioned, from a weatherproof viewpoint, use of an aliphatic series system and/or an 
alicycle group system is desirable. 

[0084] As long as the dissolution or detailed distribution is possible to an organic solvent as a color material which 
the thermoplastic polymer particle of this invention is made to include, you may be any of a color and a pigment. As 
a color, they are azo system colors (yellow, red. Orange, purple, etc.), metal complex dye, a naphthol system color, a 
(violet, blue, etc. thorias) reel methane system color (BAORETTO), and ANTO era quinone system colors (purple, 
green, violet, blue, etc.), for example as a typical class, [0085] An azine system color (purplish red), a phthalocyanine 
;system, a metallic complex monoazo color, nitroglycerine and nitrpsio dye, stilbene dye, pyrazolone dye, a carbonium 
• color, an oxazine color, thiazine dye, sulfur dye^ a pyridine and quinoline dye; a quinonimine dye, an indigo color, a 
carbonium pigment, quinoline dye, a benzoquinone system color, the North America Free Trade Agreement RUIMIDO 
system color, a peri non system color, indigoid dye, an anthraquinone system color, phthalocyanine dye, cyanine dye, 
etc. are mentioned. 

[0086] If the above-mentioned engine performance is satisfied, although anythings are usable-as a pigment, the 
' example of the pigment used for below by this invention is carried out according to a color, and is shown. 
[0087] It is carbon black which carbon black was mentioned as black colors and manufactured, by the furnace 
method, the channel process, the lamp method, and the acetylene method.and even if the mean particle diameter .of 
the diameter of a primary particle is the pigment which the thing 50nm or less was mentioned and was newly 
manufactured in addition to these, it is usable. Turpentine soot, a graphite (graphite), iron black, and (iron black) are 
mentioned to others. 

[0088] As an example of a white pigment, titanium oxide, a zinc oxide, a basic carbonate, a ^^^^^^^^ sutl^te. a 
phosphoric acid (Zn, K, aluminum, Na). a molybdic acid (Zn. calcium), a zinc white (zinc oxide), a calcium carbonate, a 
barium sulfate, colloidal silica, talc, etc. are mentioned. 

[0089] If it is an example of a yellow pigment, the chrome yellow, synthetic ferrous-oxide yellow, a transparence red 
oxide (yellow), titanellow (Cr, nickel), zinc yellow Qim crow), strontium chromate, a lead cyanamide. Synthetic Ochre, 
.etc. are mentioned as an inorganic pigment. 

[0090] As an organic pigment, they are monoazo yellow (C. I.P.Yellow-1, -3, -97, -116), PONOAZO yellow (C. 
I.P.Yellow-93), metallic complex azo yellow (0. I.P.Yellow-1 17), and benzo imidazole en yellow (0. I.P.Yellow-1 51. - 
154, -156). [0091] Isoindolinone yellow (0. I.P.Yellow-109, -139), iso indoline eroticism - (0. I.P.Yellow-1 10). 
ANSURA pyrimidine eroticism - (0. I.P.Yellow-1 08), and kino Iree-^wheel-plate RONERO - (0. I.P.Yellow-1 38) are 
mentioned. 

[0092] As an example of a red pigment, a red oxide, a transparence red oxide, a minium, a molybdate orange, a 
cuprous oxide, and a basic lead chromate are mentioned as an inorganic pigment. As an organic pigment, monoazo 
red (C. LP.Red-3. -5. -48, -112. -170) monoazo boldus - (C. I.P.Red-58), Monoazo MARUN (0. 1.P.Red-63), polyazo 
red (C. I.P.Red-214. -242) Quinacridone MAZENDA (0. 1.P.Red-202), Quinacridone MARUN (C. I.P.Red-206), [0093] 
Quinacridone Scarlett (C. I.P.Red-207), pyran SURON red (0. 1.P.Red-216), Bromination ANTAN TRON red (C. 
I.P.Red-68). thio in JINGO boldus - (G. LP.Red-88). Perylene red (C. I.P.Red-190, -224). perylene Orange (G. 
I.P.Red-149), perylene mull-N (C. I.P.Red-179). a diketo pyrrole pyrrole (G. I.P.Red-254). [0094] Lake Red 4R (C. 
I.P.Red-3), permanent wave NENTOKA-Min FB (G. I.P.Red-5), BURIRIAN fast Scarlett and (G. I.P.Red-22), 
Pyrazolone red (C. I.P.Red-38), Watchung Red Ba (C. I.P.Red-48:1), Watchung Red calcium (G. I.P.Red-48:2), 
Watchung Red Sr (C, LP.Red-48:3), Watchung Red Mn (C, I.P.Red-48:4), lithol-red-B a (C. I,P.Red-49:l). [0095] Lake 
Red C (C. I.P.Red-53:l). BURIRANKA-Min 6B (G. I.P.Red-57:1). Bordeaux 10B (G. I.P.Red-63:1), a rhodamine 60 
lake (G. I.P.Red-81), Quinacridone MAZENDA (G. I.P.Red-122). condensed system ZOREDDO (G. I.P.Red-144), the 
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Naphthol AS red (C. LP.Red-146). and iso INDORI boss red (C. LP.Red-180) are mentioned. 

[0096] As an example of a blue pigment Berlin blue, cobalt blue, etc. are mentioned as an inorganic pigment. 

As an organic pigment, a copper copper phthalocyanine blue (C. I.P.6lue-15), A metal free copper phthalocyanine 
blue (C. I.P.BIue-16), Indus ROMBURU - (C. LP.BIue-60), a copper copper-phthalocyanine-blue alpha mold (C. 
LP.BIue-15:l), A copper copper-phthalocyanine-blue beta mold (C. I.P.BIue-15:3), A copper copper-phthalocyanine- 
blue amorphous non-condensing beta mold (C. I.P.BIue-15:4). Fast Sky Blue (C. I.P.BIue-17:1). and Alkali Blue Toner 
(C. I.P.BIue'18) are mentioned. 

[0097] As an example of the Orange pigment, bends imidazolone Orange (C. I.P.Orange-18), the Quinacridone gold 
(0. 1.P.Orange-49), JISUAZO Orange (C. I.P.Orange-13), and Balkan Peninsula Orange (0. 1.P.Orange-16) are 
mentioned. 

[0098] As an example of a purple pigment, the Quinacridone red (C. I.P.Violet-19. -122), dioxazine violet (C. 
I.P.Violet-23X Violet Lake (C. I.P.VIolet-19). and insoluble azo violet (C. I.P.Violet-50) are mentioned. 
[0099] As an example of a green pigment, chrome oxide, chrome green, etc. are mentioned as an inorganic pigment. 
As an organic pigment, metallic complex Green (C. I.P.Green-10), copper Phthalocyanine Green (0. 1.P.Green-7), and 
bromination copper Phthalocyanine Green (0. 1.P.Green-36) are mentioned. 

[0100] When the polymer particle by which a color or a pigment is contained in a polymer particle 0.1 to 30% of the 
weight is used for the content of the color in the jet ink which changes including the thermoplastic polymer particle 
for ink jets of this invention as an indispensable component, or a pigment, the content of this polymer particle in ink 
is 2 - 10 % of the weight. 

[0101] The general procedure for obtaining the desirable polymer particle in this invention can mention the approach 
of becoming this invention person's etc. invention. That is. the particle of this invention and an urethane system 
thermoplasticity partic lie- neutral ize'thiB" isbcyanate radical content prep olynier obtained from'the'dibr (A)'whioh cian - 
form an ion pair, and diisocyanate (B) with color material, after mixing and the third class amine, or ammonia (class 
[ the / fourth ]-izing), and this is usually obtained the medium which contains diamine (0) promptly, and by making it 
distribute and ripe in a water medium. 

[0102] In the approach of obtaining the above-mentioned isocyanate radical content prepolymer, it is desirable that 
the ratios of the isocyanate radical equivalent of the diisocyanate (B) in the hydroxyl group of diol (A) are 1.1 or 
more, further 1.3 or more, and. further 1.5 or more. • i. . . . . 

[0103] Moreover, as for diamine (C). it is desirable that 0.2-0.9Eq per Eq of further 0.3-0.9Eq of further 0.4-0.9Eq of 
isocyanate radicals of an isocyanate prepolymer adds. . . c- . . - . . , J^- 

[0104] Thus, in the polymer particle for jet ink of this invention; it is raising the urethane and urea bond; v 
concentration in the interior of a particle, and improvement in the tough nature of the whole particle or solvent 
resistance which was not obtained is achieved with the conventional technique. • . 

[0105] Can add the organic solvent of non-reactivity to the organic phase distributed in the aqueous phase, 
viscosity is made to be able to fall to . it if needed; and the dispersibility to the aqueous phase can be made to % v . 
improve to it in this invention. As an organic solvent which can be used, what is necessary is just the diol (A) which 
has an ion plasticity, diisocyanate (B). an organic metal catalyst and diamine (C); and the solvent of non-reactivity, v 
[0106] As these solvents, ester, the ether, the ketone system, the aromatic series system, or the aliphatic series 
system hydrocarbon is suitable, and ethyl acetate, butyl acetate, a methyl ethyl ketone, an acetone, a 
cyclohexanone, toluene, a xylene, a cyclohexane, a methylcyclohexane, diphenyl ether, the N-methyI-2-pyrrolidone, 
or the mineral spirit is suitable above all. for example. These organic solvents may accept the need, and processing 
of heating, reduced pressure, etc., a solvent permutation, etc. may remove or permute them during particle 
formation or after particle formation. 

[0107] Even if the aqueous phase by which an organic phase is distributed contains one or more sorts chosen from 
various protective colloid, such as various kinds of surface active agents of the Nonion system, an anion system, or 
a cation system, and polyvinyl alcohol, a hydroxyalkyi cellulose, carboxy alkyi cellulose, gum arabic, polyacrylate, 
polyacrylamide, a polyvinyl pyrrolidone, an ethylene maleic-anhydride copolymer, it does not interfere, but when you . 
especially need a water resisting property etc.. use of the above-mentioned surface active agent or protective 
colloid is not desirable. 

[0108] Although it has the description to make this invention urethane — ization-react positively in the interior of a 
particle, the urethane-ized reaction of hydroxyl and an isocyanate radical has an isocyanate radical in a ****** 
case in the inclination for a reaction rate to be slow, especially at aliphatic series or an alicycle group system as 
compared with a urea-ized reaction with the amino group so that it may be well-known. 

[0109] Although the reactivity of water and an isocyanate radical is very late as compared with reactivity with 
hydroxyl and the purpose of this invention of carrying out the urethane-ized reaction inside a particle when osmosis 
in the interior of a particle of moisture raises reaction temperature from the place which can be disregarded and 
spends many hours can be attained like common knowledge by the isolation effectiveness by the outer wall formed 
of addition of diamine, use of an organic metal catalyst is desirable. 

[0110] One or more sorts of the naphthenic-acid cobalt of well-known common use with which the organic metal 
catalyst used for this invention makes the reaction of an isocyanate radical and hydroxyl promote, zinc naphthenate, 
stannous chloride, a stannic chloride, tetra — n-butyl tin, tree n-butyl tin acetate, n-butyl tin trichloride, trimethyl tin 
hydroxide, dimethyl tin dichloride, dibutyl tin diacetate, a dibutyl tin JIRAU rate, octenate tin, or potassium oleate 
are used. 

[01 1 1] A thermoplastic polymer particle very tough for a short time is formed to an organic phase by adding in 5- 
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10.000 ppm and the range which becomes 30-1,000 ppm still more preferably 10-5,000 ppm preferably in this 
organic metal catalyst. 

[0112] Although a polyurethane potyurea thermoplasticity particle dispersing element can be obtained by carrying 
out as the addition approach of a catalyst in the middle of the process which makes an organic phase distribute in 
the aqueous phase, and the process which adds diamine (C), it is more desirable to make a catalyst add in an 
organic phase in advance of the formation of moisture powder (detailed decentralization). 
[01 13] The addition to the organic phase of this catalyst before the formation of moisture powder (detailed 
decentralization) Into the mixture of the did (A) and diisocyanate (B) which there is no effect of water and have an 
ion plasticity in an organic phase rather than it adds this catalyst after decentralizing to the aqueous phase A more 
desirable result is given, in order for the urethane-ized reaction inside a particle to become homogeneous and to 
obtain the polyurethane polyurea thermoplasticity particle dispersing element of high quality, since a catalyst can 
distribute to homogeneity. 

[0114] Addition of the catalyst concerned after adding diamine (C) is not so desirable from the place in the 
inclination for the catalyst concerned to become that it is hard to be incorporated inside a particle, and for the 
promotion nature of the urethane-ized reaction inside a particle to fall for the condition that a particle outer wall is 
formed. Both a color and a pigment can be used for the color material connoted to the polymer particle of this 
invention like description. 

[0115] Especially the thermoplastic polymer particle of this invention can be made to connote various things as 
heart matter besides color material if wished. Although the heart matter for these endocyst is made to exist in an 
organic phase and is incorporated inside a polyurethane polyurea thermoplasticity particle dispersing element, 
especially range, a class, etc. of such heart matter are not limited, and reach far and wide. Although the main thing 
-of the heart matter in this invention is color material- with a natural thing, it may use tbgether perfume.-the quality of ~ 
a magnetic matter, a foaming agent, etc. further depending on the case. 

[0116] By choosing suitably terms and conditions, such as whenever [ class / of radical which can form the ion pair 
which constitutes an organic phase /, and neutralization ], or agitating speed in a distributed process, and reaction 
temperature, on the occasion of the design of a thermoplastic polymer particle, the urethane bond, the urea bond 
concentration, and the particle diameter of the thermoplastic particle for Jet ink can be designed freely, and can be 
adjusted. 

[01 17] The mean particle diameter of the polyurethane polyurea thermoplasticity particle dispersing element 
obtained by .this invention can be easily measured by measurement by iOtsuka. electronic Incorporated company by. 
the dynamic-light-scattering measuring method. for example, a partlcle^size-distributlon meter, '^Photal LAP-3000 / 
3100." 5-700nm of mean particle diameter of the thermoplastic polymer particle for jet ink of this invention is within 
the limits which becomes 10-500nm preferably, and the lOOOnm or less of the maximum particle diameter is 800nm 
or less preferably, and particle size distributions are 1.8 or more things still more preferably 1.5 or more preferably 
1.3 or more in the shape parameter m value of the Weibull probability distribution; . . 

[0118] If mean particle dianieter exceeds 700nm. since it becomes the cause which blocks the inside of the path of 
an'inkjet, it is not desirable. Moreover, dispersion is large to particle diameter, namely, although particle size • 
• distribution are not made to use as a polymer particle for jet ink at all as the m value of the shape parameter of the 
Weibull probability distribution is less than 1.3. that to which it is easy to generate plugging in ink jet equipment, and 
the maximum particle diameter exceeds lOOOnm tends to generate them, and they are not desirable. For this reason, 
a polymer particle with big particle diameter is also removable with the filtration film which has an about 1- 
mlcrometer aperture If needed. 

[0119] The most important description of the polymer particle for jet ink of this invention has a coat plasticity at a 
room temperature, as already stated, and it is in a point insoluble to an organic solvent, and the jet ink of the 
outstanding engine performance which was not seen is obtained by the former by using the polymer particle for jet 
ink of this invention. 

[0120] There are thermal Bubble Jet, a piezo method, a conte NYUASU method (continuation mold), etc. as method 
of an Inkjet, and although it is necessary to change the viscosity of ink etc. into combination suitable for each 
method as jet ink used to them, if the thermoplastic polymer particle for jet ink of this invention is used 
fundamentally, it can respond to any Inkjet of a method by modification of easy combination of other components. 
[0121] The jet ink of this invention is the water which is the polymer particle for jet ink and the main solvent which 

the coloring material of this invention, and a thing which contains a desiccation inhibitor if needed further. 
What this desiccation Inhibitor gives the effectiveness of preventing desiccation of the Ink in injection nozzle 
opening of an InkJet, and has the boiling point more than the usual boiling point is used. In order to avoid the blinding 
of a nozzle, as for the water which is the main solvent of the ink for ink jets, it is desirable to use the water of the 
grade more than the filtered ion exchange water. 

[0122] Although the solvent used for the ink for ink jets from the former can be used as such a desiccation inhibitor, 
for example, pyrrolidones, such as polyhydric alcohol, such as ethylene glycol, a diethylene glycol, a polyethylene 
glycol, and a glycerol, a N-methyl-2-pyrrolidone. and 2-pyrrolldone, amides, dimethyl sulfo oxide, imidazo RIJION, 
etc. are specifically mentioned, it Is not limited to these. 

[0123] Although the amount of these desiccation inhibitor used changes with classes, it is suitably chosen from the 
range of the 1-150 weight section to the indifferent- water 100 weight section. Moreover, Jet injection is carried 
out if needed, and in order to make adhering ink permeate well in paper, the water-soluble organic solvent In which 
the permeability grant effectiveness Is shown as a permeability grant agent may be added. 
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[0124] Although glycol ether, such as lower alcohol, such as ethanol and isopropyl alcohol, and diethylene-glycol-N'' 
butyl ether, etc. can be used as this permeability grant agent, it is not limited to these. Although the amount of the 
permeability grant agent used is not limited especially, its amount which becomes 0.1 - 10 % of the weight in the jet 
ink finally obtained is [ that what is necessary is just the range which attains the effectiveness in this invention ] 
desirable. 

[0125] furthermore [ especially ]. it wishes — if it becomes — the surfactant of anionic [ for osmosis on acid pH 
regulators, such as alkaline pH regulators, such as a sodium carbonate, a potassium hydroxide, and water-soluble- 
resin /, such as acrylic acid resin and polyvinyl alcohol / and N-methyldiethanolamine triethanolamine, and an acetic 
acid, a glycolic acid, and distribution, and paper ], or the Nonion nature, [0126] Various additives may be added 
for preservation from decay and antifungal agents, such as a benzoic-acid Na, dehydroacetic-acid Na, and 2- 
pyridine thiol- 1 -oxide Na salt, chelating agents, such as ethylenediaminetetraacetic acid 4Na. etc. if needed. 
Generally the addition of these additives is 0.01 - less than several %. 

[0127] Hereafter, the example of reference and an example explain this Invention much more concretely. Unless the 

section and % have a notice especially in below, they shall be weight criteria altogether. 

[0128] 

[Example] 

(Example 1 of reference) The addition reaction with "Chris Bon CMA-654" (Dainippon Ink & Chemicals, Inc. make, 
polyester diol. hydroxyl value 75), hydrogenation diphenylmethane -4. 4'-diisocyanate. 2, and 2-dimethylol propionic 
acid was performed in the methyl -ethyl-ketone solvent, and the objective-tree fat which 4.6% of isocyanate radical 
content, the acid number 22 (all are solution values), 69% of nonvolatile matters, and the Gardner viscosity in 25 
degrees C become Z2-Z3 was obtained. This is set to PI-1. 

-[OT 29]-{Example-2 of reference) The addition reaction with ''plaque^ (Tel -21 2'' (Dai eel' Ghfemical -Industrie's. Ltd. maker " 
poly caprolactone diol. hydroxyl value 90). isophorone diisocyanate. 2. and 2-dimethylol propionic acid was 
performed in the ethyl-acetate solvent, and 5.6% of isocyanate radical content and the acid number obtained 36 (all 
are solution values), 80% of nonvolatile matters, and the objective-tree fat which the Gardner viscosity in 25 . 
degrees C becomes Z6. This is set to PI-2. 

[0130] (Example 3 of reference) The addition reaction with Chris Bon CMA-654, TORIRENN diisocyanate, 2. and 2- 
dimethylol propionic acid was. performed in the methyl-ethyl-ketone solvent, and 4:3% of isocyanate radical content 
and the acid number obtained 29 (all are solution values), 60% of nonvolatile matters, and the objective-tree fat 
which the Gardner viscosity in 25 degrees .C becomes 22. This is set.to PI-3. - - - j ; : 

[0131] (Example 4 of reference) The addition reaction with polypropylene-glycol 1000 (hydroxyl value 1 12), tolylene 
diisocyanate, 2, and 2-dimethylol propionic acid was performed in the methyl-ethyl-ketone solvent, and 5.5% of 
isocyanate radical content and thei acid number obtained 36- (all are solution values), 60% of nonvolatile matters, and 
the objective -tree fat which the Gardner viscosity in 25 degrees C H Becomes. This is set to PI-4. 
[0132] (Example 5 of reference) The addition reaction with polyethylene glycols 1500 (hydroxyl value 75) and 2. 2- 
dimethylol propionic acid, and isophorone diisocyanate was performed in the methyl-ethyl-ketone solvent, 
nonvolatile matters were 65% and 4^1% of isocyanate radical concentration, and the acid number was 28 (all are 
solution values). The objective-tree. fat which the Gardner viscosity in 25 degrees G becomes C-D was obtained. 
This is set to PI-5 below. 

[0133] (Example 1) The 355 sections of PI-1. the "SPILON BULACK GMH special" ( [ by Hodogaya chemistry 
incorporated company ] black color) 55 section, and the triethylamine (TEA) 14 section were mixed to homogeneity, 
and the organic phase was obtained. This organic phase was gradually supplied to the water 568 section well stirred 
by the agitator. Water temperature in the meantime was maintained at 40 degrees C. 5 minutes after the injection of 
an organic phase finished, the hydrazine 8 section was added 80%. It generated heat and the 8-degree C 
temperature rise arose. 

[0134] The nonvolatile matter of the obtained black particle dispersing element was 26%, and the configuration 
population parameter at the time of applying the mean particle diameter by the particle-size-distribution meter 
'^Photal LAP~3000 / 3100" (Otsuka electronic Incorporated company make; dynamic light scattering) to 136nm and 
the Weibuil probability distribution was 1.4. (Mean particle diameter was hereafter measured similarly with this 
particle-size-distribution plan.) 

[0135] (Example 2) The 293 sections of PI-2, the "SPILON BULACK RLH special" (black color by Hodogaya 
chemistry incorporated company) 60 section, and the triethylamine (TEA) 21 section were mixed to homogeneity, 
and the organic phase was obtained. This organic phase was gradually supplied to the water 619 section well stirred 
by the agitator. Water temperature in the meantime was maintained at 40 degrees C. 5 minutes after the injection of 
an organic phase finished, the hydrazine 7 section was added 80%. It generated heat and the 6-degree C 
temperature rise arose. 

[0136] The nonvolatile matter of the obtained black particle dispersing element was 25%, and the configuration 
population parameter at the time of applying mean particle diameter to 236nm and the Weibuil probability distribution 
was 1.4. 

[0137] (Example 3) The 392 sections of PI-3. the "SPILON BULACK RLH special" (black color by Hodogaya 
chemistry incorporated company) 59 section, and the triethylamine (TEA) 21 section were mixed to homogeneity, 
and the organic phase was obtained. This organic phase was gradually supplied to the water 522 section well stirred 
by the agitator. Water temperature in the meantime was maintained at 40 degrees C. 5 minutes after the injection of 
an organic phase finished, the hydrazine 6 section was added 80%. It generated heat and the 9-degree C 
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temperature rise arose. 

[01 38] The nonvolatile matter of the obtained black particle dispersing element was 25%, and the configuration 
population parameter at the time of applying mean particle diameter to 185nm and the Weibull probability distribution 
was 1.4. 

(Example 1 of a comparison) 

[0139] The 378 sections of PI-4. the "SPILON BULACK GMH special" (black color by Hodogaya chemistry 
incorporated company) 59 section, and the triethylamine (TEA) 28 section were mixed to homogeneity, and the 
organic phase was obtained. This organic phase was gradually supplied to the water 526 section well stirred by the 
agitator. Water temperature in the meantime was maintained at 40 degrees C. 5 minutes after the injection of an 
organic phase finished, the hydrazine 9 section was added 80%. It generated heat and the 5-degree C temperature 
rise arose. 

[0140] The nonvolatile matter of the obtained black particle dispersing element was 24%. and the configuration 
population parameter at the time of applying mean particle diameter to 185nm and the Weibull probability distribution 
was 1.4. 

[0141] (Example 2 of a comparison) The 317 sections of PI-5. the "SPILON BULACK RLH special" (black color by 
Hodogaya chemistry incorporated company) 90 section, and the triethylamine (TEA) 17 section were mixed to 
homogeneity, and the organic phase was obtained. This organic phase was gradually supplied to the water 571 
section well stirred by the agitator. Water temperature in the meantime was maintained at 40 degrees C. 5 minutes 
after the injection of an organic phase finished, the hydrazine 5 section was added 80%. It generated heat and the 6- 
degree C temperature rise arose. 

[0142] The nonvolatile matter of the obtained black particle dispersing element was 25%. and the configuration 
"population parameter at^the time of applying mean particle diameter to 185nm and'the Weibull jarobability distribution 
was 1.4. 

[0143] The evaluation result of the ink constituent for InkJet printing using each polyurethane polyurea 
thermoplasticity particle dispersing element obtained by examples 1-3 and the list in the examples 1 and 2 of a 
comparison is shown in Table 1. An evaluation trial item and each test method are as follows. 
[0144] The glycerol 20 section and the water 20 section were blended with each black particle dispersing element 

. 60 section, and after carrying out stirring mixing, the jet ink for evaluation.was acUusted through the Millipore filter of 
1.0 micrometers of apertures. It printed by the printer made from Hewlett Packard, and disk Jet 560J, using the' 

. obtained ink respectively, • . . . 

[0145] (Solvent resistance) After dipping the printing part of the sample printed and created to coat paper using the 
obtained ink for 1 minute in the cotton containing an acetone, it rubbed 100 times with the rubbing circuit tester of 
load 500 g/cm2, and the detachability existence of a printing coat was checked. 

O : abnormality nothing, x:printing decortication [0146] (Gel molar fraction) The obtained ink was dried for 30 
minutes at 60 degrees C for one week by 20 degrees C, and the desiccation film of about 100 micrometers of ^ . -r 
thickness was cut into 2.5x4.0cm. The acetone was made immersed after that for 24 hours, and the gel molar 
fraction was computed from the gravimetry after desiccation. . ; ^ . 

[0147] (Softening temperature) The softening temperature of the film used for the trial of a gel molar fraction was 
measured with if**^ type automatic softening point apparatus (made in the Meihou. Inc. factory). 
[0148] 
[Table 1] 
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[0149] With the coat which they form an insoluble coat in an organic solvent since the dispersing element of the 
polyurethane polyurea thermoplasticity polymer particle of this invention and the ink containing it contain many 
urethane bond concentration and urea bond concentration during a polymer presentation, and is formed from the 
conventional polyurethane polyurea bridge formation particle, it is found that it is what raises the engineering of the 
restricted coat sharply so that clearly from the result of an example and the example of a comparison. 
[0150] 

[Effect of the Invention] The thermoplastic polymer particle for jet ink from which this invention is excellent in 
solvent resistance, and is excellent in flexibility and pliability, and does not have the blinding of the nozzle of an ink 
jet, and the outstanding printing coat is obtained, and the ink for ink Jets using It can be offered. 


http://www4.ipdljpo.go jp/cgi-bin/tran,web_cgi_ejje 


04/04/12 


[Translation done.] 


BEST AVAILABLE COPY 


http://www4.ipdljpo.gojp/cgi-bin/tran.web.cgi_ejie 


os)B*mmfff UP) <i2) ^ §1 i|^F ^ ^ (A) (ummmm^ekm^n 

e|#||^9-3376 


©DlntCL' 


F I 


C0 9D 11/00 

PSZ 

C 0 9 D 11/00 PSZ 

C 0 8 G 18/08 

NFQ 

C0 8G 18/08 NFQ 

C 0 9 D 175/08 

PHS 

CO 9D 175/08 PHS 




ai:^C!>SclO OL (±12K> 

(21)ttlH»^ 

WKT7-157732 

(71)U«A 

000002886 





(22}ffi»B 

7 ^(1995) 6^230 


3(G©:«««K4rF 3 Ta35#S8# 












-a 




=fJII«*IM7fr-6tt6#4 -12-15 




tm ym 




=PSI»=PJII*ll«E^ir 1-5-2 -708 






(54) i?3iyh^>i^mmwmifiU'^'-^9m.^Rtfp3iyM>if 


(57) 

s 1*1® u> ^^i^n^mifi s ~ ? o o n 

m. m^ni'mt^ l O O O nmWT> 3|S^*^:?&AS'7'f 

<^ ■stifewjMMA^w^tL^s h ^ > mm^ 
ffl ^' > i7 ^^a^-r * c i: t s o 


i 


1 

im^m 11 w-i^n^m^ 5 ~ 7 o o 

nm. miz.n.l'mtfi 1 0 0 0 nmWT^ )&m^^tfi'7-i 

T 5 1 ^zmm(D ^ h > ^ ^isi prffii*^? >; v 

U v-A>^fiES>i7 u^J' >|^^!ia^t:-*-5c: i:S:!|^^Si:•r 
■sa&^-rss?;^— ;i/ (a) i:, j^^fvi^r:^— b 

(B) 'iJSJCJtSb-Ci'T^^ (C) «rSJiSfi£^i:L 
Tff n 5 d i: i: -r -5 if 3 ^ fc (* 4 (r |B««D 

5, 0 0 0-1 0 0. 0 0 0T-feSci:^1§mi:1--5» 

^jR 5 mm<D X 5/ h > ffl^ pf^ttJj^ u 

* -r ® T- ^ i. c i: ^ri^^gj i: -r -5 sSsRia 7 ia«© 

[0 0 0 1] 

[0 0 0 2] ^^qaci^^Kv h-f v^'ffljKuv-Miia^ 

SStt^U 5 ~ 7 0 0 n 

mT% >?POft:;*;^S)f^gAs 1 0 0 0 nmJilTT-a5i>> 6« 


(2) <Rfil¥9-3 3 7 6 

2 

[0 0 0 3] *^B^®5^i>y b-r >^fflmor^t±^uv 
-iiSJlst^tt. *«cD^tS:/«tcMb-CS^T% S^a^c43^^ 
tiSHfl^fiEl*** U biP*T-b h>{c?tbt^^«:ll 

[0 0 0 4] 

[0 0 0 5] biPb^ XJ'i^a:^;/ MBa^7^^lCfflV%?, 

«*i*^bs w«mifi^mmiztj:t)m<. mizmn^. 
[0 0 0 6] ifz. >^(cfflv^e>ti.S) 

fcttlSK^ *{c?§^J®|SI6t#oTiSa3BiJiB-CjS<bb. 
h ^' > tc <t -3 Tff^fig b ffllSiJMMtt. -llStC iSSS^fiJ 

[0 0 0 7] ztitb<DiKjk^?£Lm-r^:^mtLxmzm 
^®K*^*s^^n-ci%So ^»J^H^ ^m^6-i i 6 5 

<Dmfmmifiii!fm-(^&?>^(7)^mifimwLs tie***?,© 

Pt3®;^^^flgT- § S * ©T-tt^cA^o fee 
[0 0 0 8] S^'i^y >^^ffl7}li; 

ouTtt, ::fi*T-{c:TiB©ctd^a'<?®$8S>()S^^ti 

a) iRfMBSe 2-9 5 3 6 6 ^^ilSCi3^^-t^i^ Tk^m 

40 }S^tl©IL^b*ff^^^ ■e©^^ K?i-&iB5A^5>j§J«S:lll6 
^-li-. ■en{cJ:oT2kttffll::S»bfc^Uv-j|a^^*f# 

[0 0 0 9] b ) i^fPflBg 58-45272 ^^5fffit*5l^ 

b^*5^^*4*j!)nx.> i^-izmm\.xt-ibmm^m^ 

mmm(Dmmm'&^m^-t^^(Dx\^ti.ti^-ofzo 
50 [0 0 1 0] sfeigisMgSiia^T-fe.i.'^L'iS'^^saM^ 


3 

^- ha^rWf 2)4^ U I^^S' >r UTj^ U V-S^^tg;Jf 

^ifc. ffiiJ^^fiJ L -c -i; u ^ > m^mw^^^7i(.^WLi^ t b 

[0 0 11] d) 1 2 8 9 1 2-^41t^. 

!ltM¥4-2 4 9 5 1 7^^5:ffi^^i5^^T{iH^^8B®i|$fF^: 

[0012] e) ^^mmm^cD^miztj:^, ^^>nm 

14 4 * -r i) 5jf U i: 4f U -f V T ^ - h J}i U T 5 

[0 0 13] ■i7L'<$'>K^^ti^J|4^:& 

m^<Dm.^ts*ib. ±t3®it««iicDlEbi>c:i:*s|EB^$ 
JxTV-ii) (Prepr int s of 5th SPS 
J International Polymer C 
onference^ 4 3H) o 
[0 0 14] ±IB®a) ~e) tcfBfgbfcJl^'J 'i^y^j'V 

M^ilbT. ^5ffl±»^ bl'>*)CDT-feSo bd^b. c) 

~e) xn^ixz>'f^^)^-m^=?-\^. K^-rti^^mm^^ 

[0 0 15] 

mmmifin >^ ^isi prmts 4t v- 

[0 0 16] 


(3) l^ggipg-S 3 7 6 

4 

[0 0 17] fip-^s *#6Bm, fe*r&F«3Sbx 
g*s5~7 0 0nm^ ft^^i^gAs 1 0 0 0 nmJitT, 

[0 0 18] Pb<i±. *«B^©-::-'a:-v hi-x^fflf^oT 
gH4>KUv-6aM^{i. ^fiT-MfliffMi4** b. A^o 

^'>7tfi; V— (DlS^±a:S-^«*i5 , 000~100, 0 
0 0X&*}. 1^tzWi-^^0-^-9m^tfi-(>ir>M^W^mv 

?#-5as*-r 2) u ^j' -5 3 i: s^sjtt r 

[0 0 19] :^^m(Di^j^^v h-<>'!7mm^m{t-^^')^ 

(B) t. 'i:>^ic/*;bTi'7'^> (C) ^Sf&fiK^hb 

20 xm^tl^i)(DX$>^o 

[0 0 2 0] *^Ba©S^x2; H'V^^ffi^qriitt 

^ V v-^JK^tt. * 'J A5 -j? 1/ <5' > IhmML^ 

mx tfia ^ tifcrnt-jfe -5 c i: 4!KfM i: ^ i) o 
[0 0 2 1] H{C*^B^tt. Ctie>*«B^®-f V^i^x 

>;/ ^ffl^qI^f*4^'Jv-a«E^<£^e:>^ofig^^:bT^^ 

[0 0 2 2] feATx *^B^®F«g^^*#:6<J(cUiBat-So 
fe2)V>tt'f y^'i'i-y hWiSW^" 

(Ink Jet Ink) u:t>mmt^m\^hfix\^^mt^m.hn 
-So :if%mx\±z.ixib^±x. v:^^^Y^y^hm^-r 

40 -So 

[0 0 2 3] ■O^-J:!^ ^ J;i)83^> ^feixbSi 

-V h-f ><^*j!)p^bTM?a*^b^•a■^ ^©^Taicit) 
jf btts^ns-r vi'CDiiimfcj; t)ffi?:-rs-y— v;i/i?x 

[0 0 2 4] ^^BScDs^x >;/ h -Y >i/mfmm^Ti'^ y 

50 tcJ;2>aB^^ TOJT-©iP^fiJK®Ht?, llffl(D®HT-$fe 


(4) 

5 

[0 0 2 5] *%B^T-s a Ha uMtt t tt. <t mt 

Ttt. tR-fb^i^As^tf ?>n5o int.. *f6BJ©J^3i>;; b>f 
>^ffl^armS5jtUv-^3|a?i:LTii. 4 0~2 5 0 
°C. »S b<tt8 0~2 0 0*"C. St$f*b<tt80~ 

1 8 o°c®«S:fbife^*f •i.i.cD-es.So 

[0 0 2 6] :^mM<D^^m^^^ U v-M)ia^ tt. -flS 

[0 0 2 7] LA^b. J^ji-;/ h'f >^{CfflV^?.ixS*«l 20 

iM±. b < {* 6 0 %ti±> M{c»$ b < 7 0 %W 
[0 0 2 8] *^B^cr)5^i>;; h-f >^ffl:1f U 

~7 0 0 nm. Wi^^lfi 1 0 0 0 nm ( l/z) jy>T® 
[0 0 2 9] cn?>©SiJg®iSttt¥*9JKSs St;^^:*; 

m.m.oim.k.nm.^mz^x.x. ^sg^wsA^sKto^n. 
ofejSi(a^ssiijtbf#5ci:As«s-e*So 40 

[0 0 3 01 *^B-i{^*5^:^?.:1^'J■T-^3|S![^{iilm^ ^ 

(Dmmti^hmm.^x&^mmtm^mmi'^iL bx* 

®«fiE<£*3K1-Sie:>SAJ*?.o 

[0 0 3 1] :^mmib\t. mziAm.<r>m.mmm\zm-r 
^mM(Dijmk.\^x. ««t4x¥®^»TN ^^tp^m 

< ffl V > nT V ^ S "7 -f 7 y< — ^ — 

bT^/^5 (i^:9-iFiSi:!i:«. Vol. 5 0#. No. 5, 50 


l^mW- 9-3 3 7 6 

6 

1 9 9 3^) o 

[0 0 3 2] w-i&mmti±. -fStlzmm^^i^. 

)U^^ttt. T8B©iClT-«^il-5o 
F (t) = 1 -exp C- (t/T?"] (^1) 
(^4>. F (t) tt'7'<^;i/^^MIS. tttiiaSx 77tt 

[0 0 3 3] ^*5. "7 -Y 7';Hit^^^^{c:*5V^t3|aS^* 

*). it^tt^^oi"^— r^c^iii^s^b-tVNSo 

[0 0 3 4] ^a^B^ffif^PT^ffixK U T-gSiKir^CSSlrS 
(±s mmxi. 3Jii.±. ii^b<(il. 5. MtMtb 

i^o *i6B^®?!*prffl(45nuv-?sjia^^tt. BstsBaibfc 

m<. ^ux-mmmm^^mL. mizm^L<mt^m 

mMlz^^tj:^(DX$>^. i^j^y h^' >^(c*ii)e>tl-i. 
t4^8Jla^*^^|f*b^^t»®-efeD^ BJc-^u^'^^Uftql^ 

ISaqr^14®t)®AS!t${C»* b^^t)®T•$>So 
[0 0 3 5] ±gB¥*9iia^g**-rS"i7W^>^MJia^ 
®«ijt:§«t:o(,^t:tt. ±xEbfcJ;-5C«>:?®IB@As^ 

[0 0 3 6] tjijs. <i>i'^>mmwiML'f-tji^^mi. m 
n^<D^)t'^tztsi-f^m-^mm. mm^mtf'^(Dm^m 

mi,zm-r<%cDx$>^ifi. eja. :i^^mm^(Dtm^iz 
^m<D:k^tj:ov'i'>m^i'(Dm)tmmizmt^m^(D 

SS.mt^^s ±HB®^t««3g®IEbl^Ci;As|iEBJ$^^Tl,^ 
^(Preprints of 5th SPSJIn 
ternational Polymer Confe 
rence> 43H)o 
[0 0 3 7] *^Ba®i':ii b^' >^5'{Ci5l^•Cs 
bO«>U^>^flApISH4«S3ia^tt> ^i^Jia^^gAsl 0~ 
5 0 0 nm. RAJia^gAs 1 0 0 0 n ml-:;lTT-& D . M 
a[:9-^:AS'7-1' :/;i/ffl^^5-^S®miit-f 1 . 31>X±X$><0. 

t'^mmmmizM Lx^mx$)?>mosm{t^^ u -r-w^. 

[0 0 3 8] ^6S!«t^®5fja*t)®tt> >r:*->?sf*Jf^fiK 
U#Si^:i— ;i/ (A) i:. i?'fVi'T4^— h (B) fc. 

(c) *'i:>^®figi9-i:bTfijSbTf#e,ns6 
u^y^m^m^mii'it. mn. *^i!(«i:i:b-cf#e> 

ixS'b®T&5o 

[0 0 3 91 *^B^®S^3:y y^^tCiSUT. iKftS 

t bv>'>u^>i^fSipr^{4aa!«i^(i. ^3te<](cH7i/<5'> 


(5) 

7 

ila^^|^JCD7tf';•T-l9:f^K:^$^,^T^ -(*>mm{t^^-r^ 

[0 0 4 0] *«B^c«i'«e,n5s w^r-v^sfsffjj^uf 
sa^>»-rsiJ*-;i/ (A) tt. n-<:t>ttj:*)m^m lo 

l^ofS!t^*9:9-^S3 0 0~1 0, 0 0 0$*-r5i^:r— 
[0 0 4 1] «^Jx.«. ^^4'fc::*;i/:1^*S';i/a^#L. 

~io, 0 0 o^*-rsi':3i--;i/T-*!3v -i^:y^mm 

So 

[0 0 4 2] z<D^iz;ib-ox. m.m'?-(Dm^<D{imm'v 

T-4'WbT4 8i'fb-rsci:(;:j;l3. ^miz-f :t>Mt:^ 
^■r^o A^l'di^i^^ua^^ttbfcTK';^!--;!/^. ii 

30 

[0 0 4 3] *;i':iJ^^2/;i/S*^-rSs :*^';'i7b^'>i^ 

;i/i':;r--'K 5j^';5=-3r-3i— ;k 

— h'>*:t— ;K 5t^UT-fe;5'— ;i/i;':t-;K ^UrtU^-f 

[0 0 4 4] ^ :t>nm^^mr?>i^:t-JV (A) 40 

T5ya^Wt-i)i^2t--;i/*)S^©ci:^eAse,ffli,% 

[0 0 4 5] ±SB®'f:r>?t:&ff$figbf#saS*f Si^ 
(A) ©f^SfltJ^®^^*^®^;:^— ;^^co^^T^ 

a) ifU't/U^J'VS^st-— ;i/{is ai^b>^ij3— ;k 

1 , 3 -rDy-i^i^rt— ;k 1 . 4 -:7'<5'>i;';t— 

1 , 3 - T'^S' > i;;t— ;K 1 , 5 -'^V^S'Vi^*:;*— -IUx ^ 50 


<^m^ 9-3 3 7 6 

8 

3(-'^>5^;i/^'U=i— ;k 1 . 6 -'^^if ;k i, 
4-lfX (b h-u:^ps^^^;b) i^^U'sdp-tJ-^-, 

;i/t KD:^i^i^/'\'u- h^® 2ttg®T;i/3— 
[0 0 4 6] ^urDtru^^^'jn— ;k :^^u;vDt;p 

x.-5^ ;i/ :t-;i/SUf/3i«i±K!i b i^:t-;m© 

^ (^y V-) ;5iv-fnf>©<b-&!^{be.Bi^?ns$^'f 
i: ssiS-^ b to T ft e> n s * ;i/ ^ ^ * * -r 

[0 0 4 7] b) T<^'J;i/i^;t-;K #iJ^«s /?-bK 
[ 0 0 4 8 ] 0U;?.«s ^5=->il/^^J'T^U l^— ^^ 

u>^®tt«-a~frbtofc, *K»i:3!3;v^^i';i/a*^ 

0iJi:bT^(f ^tvSo :&*5. ±sa©*;v5}t>Ka^*T 

©*Ka**-r -5 fe©*^^{c»s d i:*«T' ^ So 

[0 0 4 9] c) ;l^U3^X5^;i/i^;r— ±Sffl$n^ 

So^<ffi*;u^>^©<^a«)i:b-rJi, JitT®*)®*^ 
^®fi?iji:b-r^(f e.n-g.0 

[0 0 5 0] sp*). ri^t:>K, •fe7ii/>K. r-tf^-f 

D's:^-9->i;*;i/:^>K, 1 , 2, 4-^>-tf> h 'J*;i/ 

^>^^ l,2,5-^>-^?>^u*;l/I^^>K^ 1,2,4 

- D -y- > b 'J * 2 , 5 . 7 - 7 ^J' 
b> h U*;i':^>K^ci:-C'&i>o 
[0 0 5 1 ] d) h >^t*5J^'J:t;^5=^;i'i^3|--;i/ 
{*^ tW^Ks *®-0iJi:bT±i3a) tCf3ttbfc3j^'J:ii 

n^^ h>^)b<^±3-;<5=•;^-d-/'^*^D^^ h>® 

t)®T$)D^ :Q-^«ftr*;V:*^:3Pi^;i'SS^#^*feJf$® 

[0 0 5 2] e) ^K'JjiXt^^I/T^ h*i^;t— -'Wi, 7^ 


9 

c: i: J; o Tf# 

[0 0 5 3] f) T;i/:^Ki;;t-;i/ii. m^ti. ±IB> 
a) #'J:t:;^7^;i/i;;t— ;^CDMJg{C^§■l^Tffl^^e)n^ 2 

[0 0 5 4] g) :Jf'j3^-7^;i/-:^::t-;i/i:bTttv 
;t^->:t^b><5^';rJ— >IK ^ U :t^e^rD tf U > U 

[0 0 5 5] @gv^(i h U :t->'U!««®^i>^ < i: t) 1 «W 
±i:, »»■r5 2)a:^^b3'&tgt^±CDi?'f Vi^T;?^— h 

^CDA;i/7}f^i/;vS*^* bfci^;t-;i/«i:©e7 > 

[0 0 5 6] i) 5i^U5=-;tx.— ;K±. ^^^'v' 
Klii:*:;i/AT;i/5='t h\ 7'$>'7';i/3— b<<4T 

bfei^::t-;i/«^CDi^-&Sfcr>tC cfc 
[0 0 5 7] j) ^'J*-:1f;^^-hi^;*— ;Ki> ±®® 

c: i: J; -3 -c ft ?> n -5 ^ * * -r 5 :t — ;!/ 
*5^©««Ji:b-c*tf ?>n-5o 
[0 0 5 8] k) 7f.^)r-i:^-)Vi^:i-—Mt. 

;i/ D / ^ > ^ i: s; ^ ^ D — ;i/ 7° D tr :t > ® :)!3 ;i/ # 
$^;ua^^*bfe®i^:2|--;u«t:S:3f:;uAr;u7^t Ki: 
MiSs^ -a- -5 ci i: {:: J; o -nsji® ^ n S * ;i/ ^ 

[0 0 5 9] 1) .-KU^hU^^ >>>-:t-;Ki. ^J;?.«. 
[0 0 6 0] m) jL7iiJ(-iy^^7iit) :iLXy')Ui^7ir—)Vt 
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±J8bfe4f'JjiX7^;u$^:t-;i'®^fiE^ 
tc. ittJiA±#fflbTf#e*vSi^:t-;i/-e$>5o 

[0 0 6 1] n) iyV=i->i^:t—Mt. ^^fplZiyu 

Un-Wb^^^, ±»bfc^n^tv®i^:t-;V®ll*4 
® 1 gPt bTMiSi^-B-T^f e>n5*«i> 'J zi->i/-:t- 
?,nSo SJ5Bft*?&*-r-5i'Un>'fb^i:b 
10 T^tas<]tc^)0®^^*^-^■{^. 

[0 0 6 2] 7XKa**-r?.i'';rj->-fb-&t)i:bT 

(is X-2 2- 1 6 0-AS^ X-2 2- 1 6 0A, X 
-22-160 B> X-22-160C^ (MMi^ U 3 
->1*S;^ttSS) SH-3746. SF-842 

8. SH-3 7 7 U BY- 1 6-0 3 6^ BY- 1 6 
-0 2 7, BY- 1 6-0 3 8 (MU • ^'tP =!-=■> ^ 

[0 0 6 3] T5 yS^WrSi'Uzi-Xb^tlilb-C 
X-22-161ASs X-22-161A. X- 
20 22-161 B, X-22-161-C UEMiy U n- 
>**iC^tt®i) BY- 1 6 -8 2 8. BY- 16 

- 8 5 0. BY-16-8417. BY-16-84 

9. BY- 1 6-8 7 2 (^U • ^r>n— n>y • U 

[0 0 6 4] SVi^ "J > i>;V&^m-r?> 5/ U 3 - >^b^ 
i^iibTtt. X-2 2 - 1 6 3AS, X-22-163 
A, X- 22-163 B. X-22-163C (mMi^ 
V=}->W^^nm) -^^ SF-8413, SF-84 

1 1 (Mb • VO^-->if- i^')::i->mAm±m) 
30 t-;va^*-r-i)i^UrJ->-fb^i^i:bTtt. X- 

2 2- 1 6 4ASx X-2 2- 1 6 4A. X-22-1 
64 B, X-22-164C U 3->^*iC^tt 

[0 0 6 5] ?^:t-;ua$:*^^i/';3->-fb^i^i:b 
-Cti, X-2 2- 1 6 7AS> X- 2 2 - 1 6 7A. X 
-22-167 B, X-22-167C («^S/'U3 — 

>*fe^^tt«) ^*s^{f?>nSo 3'etgj.:i±®->'j3- 
(D-^is.miz. ±iBb3t^«®s^&(4s«i-§i";3-> 

40 {b-&!^*SiiS^-fr-5c:i:t J:oTf#^ni>o 

[0 0 6 6] o) 7>;/^i^3t--;i/{i. ^^tftC^-^^JS 

;W:^r;i/:n-7^;i/ (ffib, T;i/:^;i'a®j^*t!t 1 ~ 1 8 ) 
XiiT'^l/*;!/*** C 1~ C IBjS: •Sv'^— 7 □ 7';i'dF-;u 

^Wtrn;i/^a#:, St>•.ri^e> fcita-^njtgjSffe® tf- 
50 ;^lR^«^*:^ttfi^b■c^#?)^^s^ ^^fpizi^jv^.^z^ 


(7) 
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[0 0 6 7] *^lBfc:i3^^Ttt, ±83©=&«>>*3j--;i/ 

(A) *3fi. t.L<tt2aW±f^fflb-t*)^Oo 5^ 
(A) ®IS¥JS:^■^«^:b•C{i^ 3 0 0-5 0, 
0 0 0. U<tt5 0 0~3 0.0 0 0. Ht»SL 
<ttl. 0 0 0~ 1 0, 0 0 OT-fe^ClJ:**. *I6H^CD 

[0 0 6 8] itzi^:t-)V (A) tt. *«S^^J{C-S)3?^ 

;i/ (A) i,z^^:^ti^^ :ir>M^mmu^^m. m^it lo 
[0 0 6 9] ±iEcD^(o<. ■i:t>n^m0$.Lm?>m±i^ 

:t-Ji' (A) cftC^A-r^dicdsffi^KSfeCD-C-fef). ^ 

(±MT-15~10 0. *f?^ b<{i2 0~6 OSK*^ 
(A) cD^ffi*s<St-^i.i:*^B^®Mae*!iaflECD 

[0 0 7 0] i>f:t-)V (A) i: UT-)!SW*t)CDi: 

[0 0 7 1]-:^. i^WVi/T^-^ (B) 
^ 'Ji^T^-hmtVXii. ^tv?.a^Ai&»T-afe-5J; 30 

[0 0 7 2] h 'J U>J^'C Vi>r;^^- i^y:iL-)V^ 

- 7 u > V r — h , ^ > ;i/ V r 
^fe^;'-:&^^L h 'j-f vs^T^-h^y v-^-^, H^mv 40 

[0 0 7 3] im^ify :iL=.)V:^'^y- A,A' -i^^Vi^ 

W±*^e,«fi)c^n^i'^' Vi>T;^.-h (B) *#iai*b 
<«±> 2«w±®#fflL-rt)J;Uo 50 
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[0 0 7 4] $)SV>{±. cne)®§«S^'f Vi/T;*.— h 

^ y v-isA* e, n s 2 ^fgOTK u V 5^ T 5? u - 
t: J. - u >y h Ms^-f V h ©$n#*«©'C v 

(B) i:b-Cffiffl-r?..ri:ASf^So 

[0 0 7 5] i^{ciitf:^^?>«. ±m^tirzm^^ 

«®-f Vi'T';^^— T— M^iJ'r Vi'T^— MISO 
[0 0 7 6] 5^?- h>^t4^U3iX7^;i/i^3f--;w 

[0 0 7 7] 5/ y 13 ;k -fl/® 

IU±®^lffflT•t)J:V^o 

[0 0 7 8] Z^-CVi^T^—h (B) O^tRtr^fco-C 

«14^#«bfc»^tJi. i^-r Vi^r;f^-h (B) 
fcbtttx ±13®'!' Vi'T:*.— ^7•^^'JV-Sffl^^S 

®*s^ff^bl,^o 

[0 0 7 9] t^^Vi^T^-h (B) (DWiW-^^^m. 

'&m(DmMzmaimmm.^^m^±.ii'<b. loo 

~3, 0 0 0«:i.®HF«3, Sf^b<tt2 0 0~2,0 0 
0. Ml-»Sb<{i4 0 0~l,5 0 0>5:5®ffll*I{cjfe 

[0 0 8 0] *^B^(c:jbH%t^«-r SSfjS^J^T ^ > 

(C) tt. &^mm(DV>T^>. >x{i-tixf>® 

?l^f3tr$>2,A^ *®o*.t?*)i|$(r-ft«fltj5S:t,CDffli^* 

-oL^y'— ;k tf;^- (2-p<f=-;i/r5y3i5=-;i/) 

5.J-l-^^)UT^jyun>^ N- t Hd^^t 5^:1:5^ 

[0 0 8 1] N-^^;i/-tf;^- (3-T§>'7'ntr 

>i^TS.>. 1 -r 5.>'x.5=-;U- 1 , 2 

\fy.- (N, N' -7'^y:E.5=-;V) -1,2-ai 
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[0 0 8 2] ^i^UU>i^T^>. TH^^iyVU^i^T 
5X 4.4' 7xr:;U;<^J'>Xtt*^4. 
4' -i^Tl^i^y x.-JVyi^>^ X-2 2 

-161-AS^ X-22-161A. X-22-16 

IB. X-22-161C (.mm->v :3->m^^n 

m) BY- 1 6-8 2 8. BY- 1 6-8 5 0. B 
Y-16-8417. BY- 1 6-8 4 9. BY-16 
-8 7 2 (^U • y>i;n-::i>^ . i.U=i->1*S^tt 

[0 0 8 3] Htr> h UT^ V'&il'CDi^T^ 10 

-^^Hnw^tcih^m^zit^^ix^y-jm^i^T^i^m 
[0 0 8 4] *«B^cDi?ftpr^i4^ u •^-msL'puzn^^ 

y.^)V^>mn. }^^'Ja>mn. *;V5K^e;A^3|4. 
[0 0 8 6] MJ|s^i:Lrtt. _hgB14tg4?iS-rst)CD^ 

-effl^^■5l«J|s^®0lJ&eslJt b-cs^i-o 
[0 0 8 7] m.mnt.\.x\i-)i-^^>^'y-j^ifim-fh 

[0 0 8 8] eMJist®0ij t i^xitmit^^ mitm 

Al. Na) . ^Vyy=>m (Zn, Ca) . M^m 

[0 0 8 9] nmn(Dmt\.xitt\^xi,tmmmnt t 
xmms ^^mimn. mm-^A^t^^ m) . ^^>:c. 50 
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D- (Cr, Ni) . MlSIt (S^>^J7D) , 7.hu>^ 

[0 0 9 0] >S^MJ|s4^b-CJi> ^yT^/j^D- (C. 
I. p. Yellow-1. -3. -97, -11 
6) . T^ymD- (C. I. P. Yellow- 9 
3) . ^aigmr^/oiD- (C. I . P. Yellow 
-117) , -<>^J-^ =^>^ni>ain- (C. I . 
P. Yellow- 151. -154. -156). 
[0 0 9 1] -f V'T > K y >Jin— (C. I . P. Y 
ell ow- 109. -139). -TV -TV KU>3in 
- (C. I. P. Yellow-110). T>X^tf 
iJ5i?>3in- (C. I. P. Yellow-10 
8). ^y7^'D>i.n- (C. I. P. Yellow 
-13 8) ifimf<bti?>o 

[0 0 9 2] ^^mn<Dmt u-r a. mmmmt uT-^^ 

TJi^ yrvf U >;/ K (C. I. P. Red-3. -5. 
-48. -112. -170) ^yT^/jP;i/H- (C. 
I. P. Red-58). ^y7'V'v;v— > (C. I. 
P. Red-63). zKUT^/I^'^K (C. I. P. R 
ed-214. -242) K>v4f>y (C. 

I. P. Red-202) . ^-f-i^V K>v;i/— > 

(C. I. P. Red-2 0 6) . 

[0 0 9 3] ^f-^V K>X*-b-v h (C. I. P. 
Red-207). hr^>XD>L/-yK (C. I. P. 
Red-2 1 6) . *«<tiT>^> ha>U>y H (C. 
I. P. Red-68) . ^r^-f >i?>rf4<;i/ H- 

(C. I, P. Red-88). ^UP^b-yK (C. 
I. P. Red-190. -224). ^VU>:tly> 
V (C. I. P. Red-149) . U U >v;i/- > 

(C. I. P. Red-179). i>>r V\f.uu\ln- 
;U(C. I.P. Red-254). 

[0094] l^-drU-;;K4R (C. I. P. Red- 
3) . yl-V^V >FB (C. I. P. Red 

-5) . UT>>'r;^ hX^-b-i- (C.I. 
P. Red-22). t:v^/D>^>;;H (C. I. P. 
Red-3 8) . t)-y!s:^y'f-^y^\yv KB a (C. I. 
P. Red-48:1). ■^sf^/^V-f'V >y HCa 

(C. I . P. Red-4 8 : 2) . v =^-1^ 
KSr (C. I. P. Red-48 : 3) . ^Hcv^f-l/ 
^WYUtx (C. I . P . R e d - 4 8 : 4 ) . U V 
-;VW>;/HBa (C. I. P. Red-49: 1). 

[0 0 9 5] (C. I. P. Red-5 

3:1). 7''Jv>*-^>6B (C. I. P. Red 
-57:1). OB (C. I. P. Red- 

63 : 1) . D-^5>6GU-dp (C. I. P. Re 
d-8 1) . ^-^^^} K>v-lf>y (C. I . P. Re 
d - 1 2 2 ) . (C. I. P. Red- 
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14 4). h— ;i/ASL"y (C. I . p. Red 
-14 6), ^' > H U H >U «y H (C. I . P . R 

ed - 1 8 0) t^m-fhil^o 

[0 0 9 6] mmnomt x^xitmmmnh \^xmm. 

\±my^tii^7-y:f)\^- (c. i. p. Biue-i 
5) s ;f-^)\^y^)-y^tn/7-y:/)\/- (C. i. 
P. Blue-l 6) . -f >^XD>r;i/- (C. I. 
p. Biue-60). my^tii/7-yT)]/-am 

(C. I.P. Blue-15:l), my^uiyT- 
>y)V-/3m (C. I.P. Blue-15:3),a5 

y^ui^T=.>y)\^-$mm$mm/3m (c. i. p. 

Blue-15:4),7T->^ hy^iJ-i yji^- (C. 
I.P. Blue-17:l). T;1/* U y)V- h -± 
- (C. I. p. Blue-18) A^^Jf e>n-2)o 
[0 0 9 7] 3f W>J^M*4©«>iJhLT«^>X-Y ^dT^J 
n>:^l/>i; (C. I. P. Orange-18)>, ^ 

U H>rf— ;i/ K (C. I. P. Orange-4 
9) . i^yr'J:t\yyi^ (C. I. p. Orange- 
1 3) , (C. I. P. Orange 

-16) i^m-fhn^o 

[0 0 9 8] mmm(Dmh Lxit^^^ u h > w >v h 

(C. I. p. Violet-19, -122). 

(C. I. P. Violet-2 
3) . ^^)\>fU>ir\y^y VV-^ {C. I. P. Vio 
1 e t- 1 9) . ^St4T^/^W:^b>v h (C. I. 
P. Violet-50) i^mf^n^o 

[0 0 9 9] mm%(Dmii\^x\tmmmnh vxm^t^ 
DA. ^aA^v->'^tmf^ii^o ^mmnti^x 

it^m^myV-> (C. I. P. Green- 1 
0) X my^ai^T~>ir^)-> (C. I. p. Gre 
en- 7) . ^m<bmy^tii^7'=.:^irv-> (C. 

I. p. Green- 36) H^mif^ti^o 
[0 10 0] :^mm<D'< h^H^^qJ^tS^Jf "J v 

V-?S!|aT{r0. 1~3 0««%^$n?.:i^Uv-g?[S 

^«»AS2~ 1 OS»%®*)CD-CfeSo 
[0 10 1] **Bgt*S(t«.Sf*bVN5l^'JV-i|a^*f# 

(A) ilS^-f Vi/T;^-h (B) ipfjffP.nfc'T V'>T 
j^^iPti^T?^ (C) ^-^tsmi^ as. 

[0 10 2] ±ni-('ji^r^-h&'^myi^-!nvr-^ 
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i^-f Vi^T:?.— h (B) (D^ ^Ji^T^—h&MmcDit^ 

[0 10 3] sfe. j^7'^> (c) tt^' vi>'7'^-^r 
^;^^ u V— CD'f Vi^T:^!.— h*® 1 ^Sto^ 0 . 2 ~ 
0.9^«. S{::tt0.3~0.9^fi. MH{±0.4~ 

0 . 9 ^mmu-r?>(Difit(f^ b^^o 

[0 10 4] ci<Dj;:.oiz:^mM<Di^:^y h-i y^m^nv 

[0 10 5] *^0^{cif^i%-c(±. jm^iz^m^n^m 
ifix^^o ^mx^^^mmmtLxits -as-ymm.^ 

^m-r^P:^—)^ (A) , i'-f Vi^T;^.— h (B) . * 
«I#JSM^, RXJfVTK> (C) i:^^S/iSf4©«?fJ-e& 

[0 10 6] ^ti^(DmMthxit. mnt. j^yy^ 

N-p<^;1/- 2 - IfD U H > 

s bT t) J; ^^o 

[0 10 7] *#ffi*s^ii($ti?.7j<ffi(is 

H;!)^?>a«n.i. lttJi;±$r^*b-r*)llb3^^^ 

[0 10 8] *^H^{i. M)lS^l*la5{c^3l^•r«®e<J{c':> 
p <5' WbSiS^ -a- s c i: (c#sgt^* r -5 * ®T-fe -2) 

jt gt b t st&j^js j1 I ^^li[S] ^ o 
[0 10 9] |gifli®$n<x Tkfc-f vi>T;^^-h»i:ffiS 

/^>tS« t: K n i';i/Si:®S£;i4{rl:b«5 bTHtoT Ji 
<> 3!PO'>-7'^>®^ijPtcJ;!?ff$j^^ti^i^MtcJ;^|ia 
(5tJa* t <t ») . 7K:^®1iS)ia?l*|g|5-N®ai®ttM«-e % 5 

50 (D^mitm^xn^i^'s *^^jaM^®ffiffl*s»* b 
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[0 110] :^^mizmi^^ti^^m±mmm(t. v 

ffl^^?>^^-5o 10 
[0 111] M^«l^aM*«^«^ffl{=?=fLT5~l 
O.OOOppm. $fSL<{±, 10~5,000pp 
Mt»*b<{i3 0~l,0 0 0ppm«cS«Sffl-e 

[0 112] mm<Dmm^mtLxii. mmm^ymip 
jc:^fiic-H-b46-5xgi:i5T^> (c) ^mmr?>Jimt: 

mm^i-mib) iz^ttd-ox. mm^fpizmm-^vib^z 20 

[0 113] 7K^i!(lb (?a:iB^iS:<b) (::$fe^t>T®K8S 

ii^m-t^i^:f-)V (A) iii^'f Vi^r;f^-h (B) i: 
l*lg|5(Z) -i; W ^ XbMJiSAsiaK i^fiBrH® 7}^ U "i; U ^ 

[0 114] i;T3:> (C) ^^tobfe^ro^KMJ^® 30 

mmm.mifii&'Pf*^mzm^ii>t.tim<^'D. w&^p^^ 

[0 115] :^mn(Dm^mii^^v^-mm.^izit. m 
izmtstji^its &mimiz^:s~'mKtLx. m^ti^^cD 

li^4^«^^«i(^*^*Ia5{cm^)a^J*®-t:*^>v^ cab 

J;oT{±, MtcS**. JltttiS, l6^a^PJ^!&#f=fflb-Ct. 

[0 116] iiaqrsn45i^uv-0»iia?©tsthtB5bT 
tt, *f««B^^^-r5^;*->^sji^figbff-i)»®ais, 

tf^fna. feSUJ*^i!cx®T-©«J^|ijiS-?>SiS?aa'5:if 
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[0 117] *^B^(Cj;D?f ?>n?.:1^'J'>U'<$'>:^U« 
«^RlS<4aM^^M!ci*:©¥^M^Stt»j6<3^ica«iJ^ 

tf-rphotal LAP-3 0 0 0/3 1 0 Oj T-^ 

m'^m^yn U v-»!|5i[^©iFi9i(a^Sttv 5 ~ 7 O O n 
m. »Sb<tt, 1 0~5 0 Onm56:Sl6fflF«3-e*»), 
1 0 0 0 nmWT^ ^(f S b < 8 0 0 nm 

«=Sb<tti. 8«±©t)©-e*So 

[0 1 18] ^igJlM^^gAs 7 0 0 nm^m^ht. -i > 
^i^jL^y h®Sl*)4ag^?>ii-SISHtCJS^fctf)(c»Sb 

M^i: bTffiffl{ct:#'&:^^^)ffl-C•{i^v^*s. 

1 0 0 Onm*M;tSt)©3bJ^J5eb^-r<x »S b < 

^^o C©^§>. 'i^S!C^£;bT. l /zm?SJg©?Lg€:^-r 
•5. 5jiJiM^-C-i|Si^^a©A#*:5j^Uv-SSM^^S:ISJJ*t- 

[0 119] *»B^©i?x-y h-f >^ffl7KUv-^^ 

m?.ti**^-3fcffi*ifci4tg©i^x«v h-f >i'**»e>*i5 

*)®-r-fe-g.o 

[0 1 2 0] -Y v^i^xiy h©;;5iS;t(i, i^-v;w^:r 

lis -iy^cD^mm. ^^(Dyj^izMLtcm-^izm^?) 

[0 12 1] *^BS©i?x«j/ h-r>^tt> *^B^©e^PJ 
-r S X h > <57 ffl «J V-«lbia^^> iS^PJt- 

& t) afflr©»e;i^jii±©g6;^*«-r s * ©*sffiffl ^ o 

>^i^i>:/ hffl'T ><^©±?g^J-^$)?)7jc{i. yx;i/© 

±© b - H ®7k 1- c i: *«iif * b I 
[0 12 2] 3©J;55t|£*SI55±^Ji:b-Ctt> 
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[0 12 3] c:tv?>^<^l55ih^J®ffifflatt^ a^tCcko 
TM^'S*^ m^Tkl 0 0«fig|5(C?sfbT 1~ 1 5 OM 

x>y hi®WbT{>f«bfe>f >^^£!^ffi{c<t^)a;<§^8^■^■ 
?.fetoC. mm^H^mtLrmm^it^mm^^-r^ lo 

W^^J ^ X. T ^ t, ^ o 
[0 12 4] A^*^-5g^t4ft#^Ji:b-t«Ji<5'>'-;K 

*K mmmzmibn^px.^}j h-(>'!7f^-G0. i~io 
[0125] Sfci^tciitf^ e,«. • 20 

[0 12 6] SmSKNa • 7=h Kng^^Na • 2 - tr 

^4'i^'St::^5b■r=&li^i!J0^J*^Dx.■r^)^^^o cti?)© 30 

^SP^iJC^iJDMtt-flSt 0 . 0 l~IS%JUl*IT-&So 
[0 12 7] WT, *%B^S##fi«J, *^(6fi»JCJ:^)^ - 

[0 12 8] 

(#%fl»Jl) ij;:^^>CMA-6 5 4j (^'cB*')' 

SfflSY 5) . 7j<^i^7x^;i/^^>-4,4'-5^1' V'> 
T;|.— 2, 2 -J^^^^n— ;i/rot::t>Ki:of'd-*P 40 

ha^*¥4. 6%. Kfflii2 2 ^ ^ 

»^^6 9%. 2 5•C{C*^:}■S;!^-^•:^-*!ia*^Z2- 
Z 3^Sa6«J«|Ji*f#feo cti^P I - 1 i:-r«o 
[0 12 9] (##«!y2) rr^^4r;i,2 1 2 J (^J^^" 

2. 2-i?;<^D-;i/rDtf:r>iKi:fflftJPS*S*lf^ 
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2 5 •Ctfi^l* i. h- ■:^-*!iaf Z 6 ^ S g a<J©lli*# 
fee ^tL^P 1-2 i:-r-5o 

[0 13 0] (##«!iJ3) ^ ';x#>CMA-6 5 4. 

h u u>>i^-r V'>T;^.- ^^ 2, 2 -s^^?-D— 

^T^^^ ^Vi>T^-h-a$>t^4. 3%. ^<ffi#2 9 
(^^■r^^^)?^^«ffl) ^ ^»^^6 0%. 2 5°C{c43(tS 
3!J-H:^— JiajS*sZ 2 5&:Saa<J©fliS:{#feo ens PI 
-3 i:-r 5o 

[0 13 1] (##«»J4) 7}turDeu>^7Urj-;i/l 
0 0 0 (Tk^SfaS 112). h 'J U Vi^W V2/T^ — 
2. 2 -i;^^D-;vrDhr:t>iKi:®MSPS^&S 

^6 0%. 2 5°C{c:43^^?):tf-^•3^-3te«ASH^i)aS<J 

[0 13 2] (##^J5) :*?U:ii5"U>^5^'J3-;H 5 
0 0 (*Kaffi7 5)s 2, 2-i^^9^D-;i/rDtf3r- 
>Ks -Y V n > 1- V r — h i: ® ft*PSJ^> ^: ^ 5=- 

iyT^-vmm.^. i%> ^fiiiA«2 8 (v^-rnt»^^6 

fit) -Cafeofeo 2 5'■C{Ci5tt^«^-K:^-*5)S*sC-D 
^safi<J®Jii*f#fco W.TCixSPI-5i:-rSo 
[0133] {mmm l) PI-l®355gp> rspn 
ON BULACK GMH special j («±^r@Yb^«fe^^tti! 

Hfe^Jlst) 5 5gB. h 5: > (tea) 1435 

?£:i^-{c?g^b. Mmm^m^o c®*^s. 

^cJ;•^ft<^^l^p^^^T^^i.*5 6 8gp{cl5§?^{c«Ab 

fco efflF^®7kStt4 0°C{CiMIJ5?bfc:c *«ffl®«AAS 
5^«{C8 0%t H5'i;>8^SJP;t*:o 

^iabT. 8°c®ias±#*s^Dfco 

[0 13 4] f#?,ixfclie?Sm^=^«S[W*s 
2 6%-r% J^Jg^^fi- rpho t a 1 LAP-3 0 0 
0 / 3 1 0 0 J (;*;Jg«^»^^ttM ; tt6<JJt«!(SL^) 

iS^JSilSi^gtt 1 3 6 nm.. 7';i/5t*^^{Cjt 
fflb}tJ^^®)f^SiSttl. 4T-$)ofco (WTs ¥*S 
)ia^S{*^««^^ff-(CTP)1ttfilJ^bfco ) 

[0135] iMMm 2) PI-2®293a3> rspIL 
ON BULACK RLH specialj ({S±'rS<b*:1*iC#ttMII 

^vm) 6 0SP. h u x.5=-;i/T 5 > (tea) 2igp* 
^-(-rS-^b. W«lfflSf#fco 3ffl*^ffl:&v JHfW:: 
J;^3A<«^*^tl■C^,^-5*6 1 9gi5{C^$?/?{C«Abfeo 
c:®F^®7KStt4 O'CtiKli^bfco *«Sffl®JSAWt> 
oT*»f> 5^^fc:8 0%t K7i;>7g|5SiP^fco ^ISl 

bT. G-crosSi^A^^bfco 

[0 13 6] %hi\.tz.m>.mm^%wm±. 

2 5 ¥*9«lt?Sli 2 3 6 nm. "7 >^;Hii*^^ 

{ciiffl bfc«^®)K)Kei»{± 1 . 4 -efcofco 

[0 13 7] (^ffifi?iJ3) P I -3®3 9 2g|5. rsPIL 
ON BULACK RLH specialj («±<r^^b*^*S;^1±MII 


(12) 


nmW- 9-3 3 7 6 
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^PtkU) 5 9g|J^ hV:c.^)l7K> (TEA) 2 195* > 

is-kiri^u. mmm^mtzo z<Dmwmt:. mnm^z 

J:^)A<^i#^^^T^^?)*5 2 2mm^l:it9tXLrzo 
Z.<Dm(0:^Uit4 O'dzm^Ltzo W^+BCiSAA^i^t) 
rstiP?) 5^»k:8 0%t H^'>*>6ge<£ilP;?.fco mm 
bT^ 9°C®ia]S±#*5^l:feo 
[0 13 8] f#?>tLfcMfeTO^^^g!(i*:(i. ^W^^t^ 
2 5 %-C% ¥J^M^^Stt 1 8 5 nm> U-iyjvmm^^ 

(J:b«5fi^J 1 ) 10 
[0 139] PI-4®378g|5. rspiLON BULACK GM 
H specialj («±^S<b^^«iC^tt^Me^M) 5 9 
35, hU:ii5^;i/r5> (TEA) 2 8^^m~lzm^ 

#^tl■r^^-57X5 2 6g|5{Ct5^t}SAUfco C<Z)F^®7jc 

^^tS 0%t H^i?>9g|5*SP;?.;to «f»LT^ S^C 

10 14 0] ft e>nfe*fes»iisi?^tic«i:{i. ^nm^ffi 

2 4 %T% ¥±93ia^|Si± 18 5 nm. "7 :/;i/SS^^^ 20 

cMffl Ltzm^mmmmt. i . 4 ■c$>ofc<, 

[0141] (l:b«^0ij 2) PI-5©317g|5. rsPIL 
ON BULACK RLH specialj m±^&<t^t^A^nmm. 

9 0SSB, h Uaif^^l/T^^ (TEA) 1756* 
*D-fc:?g^b, W«lti*f#fco ^l£D««l♦a*^ a^llKc 
J;»3ft<^»^$^nr^^i>*5 7 igpt^^^tcJSAbfco 
c:®ia®7j<fi«4 0°C«::«IJ#bfco W^ffl^SAA^iS^t* 
■oTA^f>5^^fcl8 0%t H^S^>5gP*iP:tfeo 
bT 6 °CcD?ajS±#*5* bfco 

[0 14 2] l#?,lxfeM6MJia^^i!c«itt, ^»^^*i*30 
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c 2 5 W-i^m^mit l 8 5 nm, ^jim^^^ 

izmm b tzm-^mmmmt 1 . 4 t-* o to 
[0143] mmm 1 ~ 3 s >t6t>'{' tb®?«?ij 1 ^it/^ 2 -r-f# 

[0 14 4] ^^®lie«Siia^^gi(f*6 0g|5(C^^'J-bU 
>2 oa5i:7k2 og|5J:*i;^U «#fi^bfc^, ?Lg 

1. 0/zm©5 'J:1^T7^';i/^— *JlbTffffiffl®i^:i^ 

h 5 6 0 JJCioTSl^bfco 
[0 14 5] (WS^M) ffP-nfe-r >i'*fflV>-C3- 
hijffi{cTOJb-r<t*!Rbfc-y->7-;V®ffl^g|5:9-*. 7Hrh 

>*^^fi«a■t- i^r^gbfc». snas 0 0 g/cra' 

t4*»*»f,bfco 

o : b, x : w^mmmm 

[0 14 6] (y;i/:»-*) ff^tvfc'f >^*2 O-CT- 1 

mm. 6 0 •c-c- 3 0 ^M?e*»^F-&, )!mj»«<j 1 0 0 >um© 

^)^y^)\^A^2. 5x4. 0 cm(c:*<y h bfco ^® 
y;v^**^tBbfco 

[01471 mti^) ^)V^^(DW^izmm Ltzy^ 

;i/A®m/i^*x mm^^mmtjkmMms (ttsc^tt 

BWttKftmS) t-C«i]^bfeo 
[0 14 8] 
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[0149] mmmjSimmm<Dismia> e. e> j; a 40 


[0 15 0] 


